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MEMOIR OF SWAMMERDAM • 



Evert one whose attention has heen tamed, how- 
ever cursorily, to the history of physiology or of 
natural science, must he ftuniliar with the name of 
John Swammerdam. He revealed so many impor- 
tant fiacts in the structure and functions of the lower 
animals and investigated their anatomy with such 
consummate skilly and scrupulous anxiety to discover 
the truth, that he is continually referred to as one of 
the highest authorities that can he cited. Indeed> 
he may he said to have laid the foundation of all true 

* Our most diligent researches not having been successful 
in procuring a portrait of Swammerdam, although we have 
reason to believe that either a medal or an engraving exists, we 
have been compelled to deviate slightly from our usual prac- 
tice, and present the memoir without that appropriate accom- 
paniment. To preserve the uniformity of our plan, and still 
further to enrich our portrait gallery, we have prefixed a like- 
ness of that distinguished entomologist, fiaron de Geer, a sketch 
of whose life has accordingly been added. The latter is neces- 
sarily very brief, both on account of our space being exhausted, 
and because materials are not to be found for a detailed bi^ 
graphy. 

B 



18 MEMOIR OF SWAMMBBDAM. 

knowledge on these subjects; and^ in particidar^ he 
is entitled to be regarded as the founder of the science 
of entomological anatomy. With a few bright ex- 
ceptions — such as Goedartj Malpighi^ and Redi — ^the 
cultivators of this department of natural historyj be- 
fore his time^ contented themselves with repeating 
what had been said by the ancients^ without being 
at all solicitous either to prove its accuracy^ or extend 
it by the addition of new facts. With him observa- 
tion began to supersede erudition; and the truths 
which appears to have been so lopg itlmoat mraui^ 
p!ept^d> that there were other and better sources of 
information^ on natural objects^ than the pages of 
Aristotle, or the ponderous compilations of tke six- 
teenth century, • was at length fully recognised and 
acted upon. The desire of prosecuting researches 
into insect organisation^ became^ with Swammerdam, 
an almost incontrollable passion. Professional views 
were sacrificed to it; his father's displeasure, ex- 
pressed in no gentle terms, was incurred on account 
of it ; and even when his health had completely given 
way, in consequence of incessant study and unremit- 
ting anxiety, we find him expressing his desil^ that he 
had but a year of uninterrupted light, diat he might be 
enabled to complete his inquiries! Such assiduity, 
skilfully directed, could not fail to insure important 
results ; and that such was their character, wiil ap- 
pear when they come to be specially indicated. 

His grandfather, James Theodore, was bom at 
Swammerdam, a village on the Rhine, between Ley 
den and Woerden* Removing thence to Amster 
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flam, for the Qiore .eQDT«»ie»t prosecution of his 
basinet, wlakik vfm. tkat. »£,« .tj^iber jnerdbant, he 
obtained the surname of . fitiiritiQmerdam fr^m his 
nfttive,plaee, ^pcorcb^ to 9 pvac^e; which was very 
preyd^t m Holland ajbonjt that period. His only. ^ 
8Q», ^hA James SM^ii(^a«edQoi, the &ther of the 
si^ect of 1^ memoir^ was born at Amsterdam in 
\Ii» year 1606^ asid wi» brought up to the profession 
of an. apothecary. This he seems to have exercised 
with finfficdent success to enable him to demote a con* 
tiderabl® portion^ both of time and money^ to the 
«tudy of natural history^ for which he had a strong 
partiality. . This propensity led him to collect natural 
objects Irom all quarters^ and the extensive commerce 
of the Putch aiforded great facilities^ at that time, 
{pr accomplishing such a purpose. He amassed an 
extensive assortment of different animals, among 
which isksects occupied the most prominent place, 
and likewise many plants and fossils, all which he 
arranged with great care, according to the crude 
notions which then prevailed respecting their dif- 
^Fences or relations to each other. This collec- 
(ien, which likewise contained a great variety of 
miscellaneous curiosities, Chinese porcelain, articles 
of vertii, &c., became so celebrated, that strangers 
visiting the city wore accustomed to resort to it, as 
one of the spectacles deserving of their attention. 
Such was the owner's estimate of its value, that he 
considered it worth sixty thousand florins. 

The distinguished physiologist, of whom it is our 
purpose more particularly to speak, was the son of 



so MfiMOIB OF BWAUMBftDAU. 

this indhidual, and of Barentje Correr, danghter of 
John Jansz Corver, and was born at AmBterdam, on 
the I2th February, 163?. 

He woa from the first icteDded for one of the 
learned professions, and was earlv instmctcd in Latin 
and Greek with that view. As he grew up, his 
father farmed the wish that he should study for the 
church, but from some cause or other he was him- 
self disinclined to this step, and soon ceased to con- 
teniplaie it. This probalily arose from the high sense 
he entertained of the responsibihty attached to the 
sacred ofiice, and an apprehension that his talents 
and disposition might not fit him to discharge its 
duties in a manner commensurate with the idea he 
had formed of ilieir importance. Under these cir- 
cumstances, ho obtained his father's consent to apply 
himself to medicine, a study well adapted to his in~ 
clinations, as attracting lis attention to physical pur- 
suits. Another strong incitement to such investiga- 
tions was presented by the contents of his father's 
museum, which he was employed in arranging and 
keeping in a proper state of preserTation. " This 
occupation," says the learned BoerhaaTe, to whom 
we are indebted for an interesting Life of Swammer- 
dam, " led him to examine natural objects, even 
from his childhood, with the greatest attention. He 
soon ceased to be contented with what hie father had 
purchased, and began to form a collection for himself. 
He devoted himself, in particular, to the 
of insects, pursued tbem in the fields, 
them, exchanged other objects lur them, and 
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pared the specimens he obtained with the accounts 
af the best authors, and afterwards arranged them in 
certain classes. When more advanced in years he 
applied himself most diligently to anatomy and'medi- 
cine, all the while haying his mind bent on the 
attainment of some important objects. He often 
spent both day and night in searching for and ex- 
amining such insects as he could find^ not only in 
his native district^ but also in other parts of Holland. 
With this view he ransacked the air^ the- land, and 
the water; fields, meadows, pastures, corn-lands, 
downs, wastes, sand-hills ; rivers, ponds, wells, lake§| 
seas, and their shojres and banks ; trees, plants, ruins, 
caves, uninhabited places, and even bog- houses, in 
order that he might make hims^ acquainted with 
the nests of insects, their food, manner of living, 
diseases, metamorphoses, and modes of propagation. 
And it may be affirmed, that in these particulars he 
discovered more facts and valuable information, even 
in his early youth, than all the known authors of 
preceding ages. However incredible this may ap- 
pear, it is a fact that cannot be questioned, for the 
most competent judges have borne testimony to its 
truth." 

He prosecuted his medical studies for a length of 
time in his native city, but afterwards repaired to 
Leyden, to avail himself of the advantages of its 
jelebxated university. The surgical department 
was then under the direction of John Van Home, 
and Francis Silvius de la Boe was professor of 
medicine, both of whom were men of celebrity* 
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There lie continued for two years, labouring 
■rich diligence and success, tlia 
the high approbation of Lis 
the 11th October 1663;, was admitted to the rank 
of a candidate of physic. At this time the study of 
liuman aijatomy seems chiefly to have engaged hi* 
attention, and he made Torions trials to occor.i|iliBli 
an object which has frequently been attempted since, 
numcly, to preserve anatomical dissections in such a 
way that they might serve for demonstmtions, ami 
supersede the necessity of employing no tnuuy sub- 
jects. His zeal for anatomy }cd hira to ctiltivate the 
friendship of every one eminent in that department, 
and ibey, in their turn, were not slow in appreciating 
his genius and enthusiasm. He fonnad ft lasting 
ificndship with Nicholas Steno, and was likewise 
intimate, for a time, with Bynier de Graaf, tno uf 
the most distingnishcd Anatomists of tliat age. 

About this time he appears to have first eogagetL 
in experiments on the respiratory system of frogB,-M 
subject to which be often reverted, and irhicli H 
illustrated with great diligence and snccess. '^ 

In 1664, he mode a journey into France, and re* 
sided for some time in the bouse of Tnnar|ui! Faber, 
at Saumur. While th«rc, his attention wwt niucii 
occupied with the cxaiiiinubon of the iiitcnm) stmc- 
ture of insects, in Mbicli he made aovera! discoveries. 
Of thcBC, the motit important was the vaives of what 
Boc-rhaave calls the lymphatic vessels, which he di 
ted by means of very slender tubes, which he hud 
■ncqoirod llie art of i-mpioj m», «-ith great eirect, fori 
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pdrpbse of infiatiiig the imnute vess^s. He alsp ttaced 
tlie different Btates of Dragon-flies^ from the egg to 
kbe imago, from examples which he observed in the 
tiYer Loire ; aad noticed most of the curious pheno- 
mena which attend their metamorphoses. He states^ 
that the evaiies of these insects perfectly agree with 
those of fish, e^eeially that of the herring, and consist^ 
in like manner^ of numerous eggs, which are of an 
obloBg figure. When the vermicle, or young larva, 
has grown a little, four membranous buds or follicles, 
like flower -cups, are observed to spring out of the 
body near the end of the thorax ; if opened at an 
early period, these are found to be mere bags, con- 
taining nothing but a watery ichor, but they soon 
become more' matured, and the wings may be ob- 
served in them folded together. When full grown, 
all the varieties of colour and painting which dis- 
tinguish the perfect insect, became transparent 
through the skin. The food of these larvae, he says, 
b sofit mud, and the fine earthy substance in which 
they live. Although Swammerdam figures the sin- 
gular mask of one of thepe creatures, he does so in 
an imperfect manner, and from his being unacquainted, 
as appears from the statement just made regarding 
their food, with their carnivorous nature, he had 
formed no accurate notion of its use. Neither docs 
he appear to have detected the singular means em- 
ployed to effect movement through the water, which 
is now known to be by the alternate absorption and 
ejection of that fluid from the abdomen, tlie resist- 
ance made by the stationary mass behind durin;^' the 
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latter operation, having the effect of urgiEg the !■•■■'■■ 
forward. No Cwith standing theee circumstances. . ust 
of hia observations, and nearly all his figurea, are 
extremely accurate, aiid were of great value at a 
period when many knew no more about the subject 
than Mouffet, who affii-ms tliat Dragon-flies are pro- 
duced from rotten hulnisbes ! In contrasting the 
splendour, and what lie coils tlie noble life of the 
Dragon-flj-, with the larva from which it is produced, 
Le says, that tlie latter, creeping and swimming 
slowly, is ohUged to live a life of mUery; an eipres- 
sion probably ueed in a different sense from that 
which would most obviously attach to it. 

After leaving the abode of his hoKpitable Iriend 
at Saumur, Swammerdam visited Fafis, where he 
took up his residence with Nicholas Steno. It was 
jhere that he first became acquainted with Melche- 

:dec Thevonot, ^'ith whom he formed sn intimate 
jneudship, and whose patronage aud encouragement, 
owing both to his attachment to physical pursuits, and 
the influence ottached to Ids rank, afterwards proved 
of the highest advantage and comfort to him. In 
company with Steno, Le potd a visit h> this gentle. 
man's country seat at Yasi, a few miles distant from 
the French capital, where he not only had an oppor. 
tnnity of prosecuting his researches into the history 
of natural objects, but of being introduced to the 
society of all the individuals of any eminence, whose 
habits and inclinatjons were at all congeuial with hie 
During the discussions which they uere m- 

instomed to ho'd on various subjecis In an aud 
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science^ Swammerdam^ for a time^ was only a silent 
auditor; but liis natural reserve by degrees wore 
ofi^ and he not only took an active sbai*e in them^ 
but delighted and surprised his fellow-guests by 
dearly demonstrating the structure and functions of 
the viscera of the lower animals^ which had hitherto 
been supposed^ owing to their minuteness and deli- 
cacy, to be beyond the reach of human scrutiny. 
His talents and disposition appear to have attached 
Thevenot to him warmly ; and this feeling was as 
ardently returned^ for Swammerdam declared shortly 
before his deaths that he had never possessed so 
faithful and valuable a friend. Through Thevenot's 
good offices^ he was introduced^ and strongly recom- 
mended^ to Conrad Van Beuuingen of Amsterdam^ 
at that time ambassador at the court of France^ 
which opened up a new channel through which many 
benefits were conveyed to him afler his retiu'u to his 
native city. 

For three years subsequent to the period referred 
to^ Swammerdam devoted the greater portion of his 
time to the study of physic and human anatomy. 
This he was induced to do^ both from a desire to 
take a degree in medicine^ and to enter upon the 
practice of it as a profession. The first fruit of his 
study were communicated to a society formed by the 
principal physicians of Amsterdam^ for the cultiva- 
tion of Medicine and Anatomy^ and were subse- 
quently published in their transactions under the 
superintendence of Casper Commelin. The subject 
was the Spinal MaiTow. Of this he made a valuable 
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drawing, afterwards published b; filasius ; and Btnl 
the result of hie inquiriea iu a letter to ThevoDot, 
ihe following particulars: 1. The Spinal Marrov 
consists entirely of fibres. 2. Those distinct fibrea 
meet and terminate in some pan of the brain. 
3. Fibrous nerves issue from tlie Hbrea of the ^inal 
marrow. 4. The pia mater ie altogether extended 
iota hollow sheathe. 5. Alt these things may be 
easily seen by suddenly placing the yet warm spinal 
marrow along with the vertebrae containing it in cold 
water, and breaking the Tertebnie with great caution 
from the maiTow, di'ter Imviiig suffered both 
main in that situation during the space of 

After composing an elaborate essay on Bespiratii 
as a thesis, he repuh'ed to Leyden to take his ilegi 
Tllere he resumed his intimacy with the famous Van 
Horae, under whom he had formerly studied. Aware 
of his extraordinary skill iu such matters, this Proft 
eor engaged him in a v&riety of experiments, 
forming anatomical preparations, for which he 
care to supply him with abundance o: 
with Huch enthosiosm did the young physician prose- 
cute this congcuial tasli, that he is said to hare 
laboured both by night and day. It was on tins oc* 
cosion that he first injected the uterine vessels of a 
human subject with a ceraceous matter, a useftiJ 
operation which he subaeqoently learned to perform 
with great accuracy and beauty. He now alido ba. 
gan to practice a new and excellent method of 
paring delicate viscera for demonstrations, numcl; 
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by blowing them up with ahr, after being properly 
evacuated and cleansed^ an invention which developed 
and sttfboed the parts as effeetiially as an injection of 
wax, wliile it did not lender them opaque and confus-* 
ed» SB that sabstanoe ift liable to do. 

He obtained his degree as Doctor of Hiysic on the 
22d February^. 1667^ after a public defence of his 
thesis on Respimtion. On this production he again 
concentrated his attehtsoti^ and after thoroughly re- 
▼iiing and enlarging it, speedily committed it to the 
press. It was publi^ed in the March folio wing« 
and dedicated to his friend and patron Thevenot 
Like all this author's works^ it is distinguished for its 
originality^ and most of the statements made^ are the 
result of patient observation and experiment. But 
many of its views were too much opposed to gener- 
ally received opinions, to be readily admitted ; and 
the occasional introduction of extraneous matter^ laid 
the work open to objection. Among other attempts 
made to refnte its doctrines^ there was one hy John 
Baptist Van Lamsweerde, more remarkable for acri- 
mony than talent^ in a publication entitled^ ''An 
Expiiution of Swammerdam's System of Respiration." 
But the work contained so many valuable observa- 
tions and experiments, that it had no difficulty in 
witlistanding these desultory, though spirited attacks, 
and ultimately took its place among those which 
have materially contributed to advance our know- 
ledge of animal economy. No fewer than three 
editions have been printed at Leyden, of the re* 
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speclive dates 1667, 1679, 1738, the two former in 
8to, tlie latter in 4to, 

All his scientific pursuits, howeyer, were suddenly 
interrupted in tlie course of this year by a severe 
attack of quartan ague, by which he was so much 
reduced, that be was obliged to refrain, for a time, 
from all mental and bodily exertion. When able 
to resume his labours, tbey were directed to a sub- 
ject wbicli had temporarily been superseded by other 
interests, but to which he always reverted with the 
ardour of a first affection, viz. the Anatomy of In- 
sects. An impulse was given to his zeoi by the in. 
terest which men of rank and science now began to 
mQiiifesttnbis investigations; and many of them visit- 
ed him to witness some of the arcana of nature re- 
vealed by bis singular dexterity and penetration. 
Among the most eminent of bis visitorSj in regard to 
rank, was the Grand Duke of Tuscany, who bad 
come to Hol!and,accompanied by Mr. Thevenot, partly 
■with the design of examining whatever was most 
inteiestiug in nature or art in that country. As this 
prince was a lover of natural history, Swanunerdara 
was eager to gratify Ids curiosity, and made several 
dissections of insects in his presence ; demonstrating, 
among other things, that the forms of the perfect 
Butterfly can be detected in the Caterpillar, and 
actually extricaUng all its parts, and rendering them 
distinctly recognisable,. — an operation of sufficient 
delicacy to evince liis consummate address, and the 
" in of bis instnimenta. So much struck was 

B Duke by his ingenuity, that he tried to prevail 
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on him to accompany him to Italy^ hy offering to 
purchase his museum for twelve thousand florins^ 
and assign him a residence at his own court of FIo^ 
reuce. fiut this generous proposal he did not hesi- 
tate to decline^ hoth from an unwillingness to leave 
his native country^ and suhmit to the restraint and 
change of hahits which such a step would neces- 
sarily entail. 

His prosecution of tlie study of insects was now 
almost incessant. When occasionally diverted from 
it for a short time hy inevitahle occurrences^ he again 
returned to it with redouhled ardour^ and a perse- 
verance which seemed to know no relaxation. Of 
this we may judge from the fact, that in the year 
] 669— only two years after obtaining his degree^ and 
notwithstanding the interruptions occasioned by his 
illness and numerous scientific avocations of a differ- 
ent nature— he published a General History of 
Insects ; a work of considerable extent and remark- 
able labour.* During its preparation he neglected^ 
in a great measure, his professional prospects, and 
incurred no small expense in collecting insects from 
all quarters of the world. Hitherto he had been 
entirely dependant on his father in pecuniary matters, 
and the latter now began to intimate his disappro- 
bation of his manner of expending both his money 
and his time. He urged him to abandon pursuits 
which brought no remuneration, and betake himself 

♦ Written in Dutch, and published at Utrecht in 4to. A 
French Translation appeared at the same place in 1682, and 
several Latin editions exist. 
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^ Uie>iietive and faiofi table dnties of his pro&ssioii* 
Tk9 veaious 9tu4e9t himself aa.w. the propnety of 
sy^tapgron this advio^, and it seems to have been his 
design to dio so ; but he was so long in prevailing 
^pon himself to foimke inqiunes which affi>rded him 
tto. m^h gratification and delighi^ that hia Bihar's 
piatience became quite exhausted^ and he dedared 
that he would afiford him no farther isupplies ol 
QM^aeyx-n-a r^oluti^n which he soon carried into 
e&ct 

Thus threwn, upon his own resources. Swammer-; 
dam had no. alternative but to turn his medical skill 
to. account ; but the state of his healthy which had 
been precarious ever since the illness meatioued 
above, and was still further impaired by unr«nitts»g 
study, proved inadequate to support the fatigue of 
such an employment With a view to its restoration 
be retired to the country, and he had no sooner set* 
tied there than he relapsed into his former habits 
and studies. His generous friend Thevenot, upon 
becoming acquainted with his disagreement with his 
father, endeavoured to prevail on him to take up his 
residence in France, where he undertook to provide 
^iim with every thing requisite for carrying on bis 
iivourite pursuits; but, owing to the opposition 
made by his father, this invitation was not accepted. 
Still anxious to conciliate his incensed parent, upon 
returning to Amsterdam, Swammerdam employed 
himself for a time in making what was supposed to 
be a final survey of their joint collection, and drawing 
up a catalogue of the objects it contained, a laboriout 
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t»Mk, whick lie afterwards rogretted tfa«4 he had 
undertaken. 

During the years 1671 and 1672^ his. principal- 
studies seem to have been more directly eonneoted 
with his profession^ for we feid that he transmitted 
in that, period to the Royal Sojciety of Ii0ndon> a 
varie^ of plates representing the womb of a hmaan 
subject^ together with drawings of the spermatio 
vessels, tube of the womb, and ovaries. These were 
partly intended to illustrate his manner of making 
anatomical prepaiations^ and filling both arteries and 
veins, even to their minutest ramificaUons, with a 
substance which preserved their primitive fonn and 
position. These were accompanied with a uterus pre- 
pared in the manner recommended. It was likewise 
his wish, by this communication, to vindicate his 
right, which had been disputed, to the discovery of 
certain facts regarding the spermatic vessels and the 
organs of generation. He was much engaged, also, 
at the period of which we now speak, in dissecting 
fishes, and making observations on their internal 
organs and their functions. The nature and properties 
of the pancreatic fluid, a subject which then excited 
much interest among physiologists, obtained a large 
share of his attention ; and he made some important 
discoveries regarding the nature and cause of hernia. 
In 1673, he subjected to his powerful microscopes a 
variety of ferns in order to examine the fructification, 
which was then little understood. Two congenial 
spirits. Grew* and Malpighi,t entered upon this 

* Anatomy of Plants, p. 200. 

t Anatomia Plantarum, PI 51, Fig. ^99. 
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inqniry nearly at the same time, and each of the 
three philosophers ahewed that the dust on the lower 
surface of the leaves consists of an aggregation a~ 
small capsules, each* surroiinded by a jointed elaatji 
ring, by the contraction and elasticity of which tbi 
capsules, when arrived a.t maturity, are opened with' 
a spring, and the seeds (spomles) scattered to a dis- 
tance ; the whole eshibicing, Swammerdam remarks, 
the most wonderful construction that the mind of man 
can imagine, and so eminently displaying the con- 
trivance, order, proTidenee, and wisdom of the great 
Autlior of all things, that, perhaps, a more eCriking 
specimen of these His itdorahle perfections is not to 
be found in any other part of the visible creation. 
The size of the capsules, he states, is so minnte that 

ithey are almost invisible to the naked eye, it being 
scarcely possible to make a dot on paper, with the 
finest pencil, of so small dimensions. In each of these 
capsules he reckoned about forty-one seeds, which 
are, of course, invisible to the unassisted eye; to 
examine them, he fixed some to a hair of his head, 
and, in comparison, the bair appeared tike the mast 
of a first-rate man-of-war ! He believes that there 
are more than sixty capsules in each little cluster; 
consequently, at a very low calculation, every one 
of the latter will contain 2460 seeds. The reflec- 
tions witb which our author conclndes bis remarks 
on this subject we shall here subjoin, both on oc- 

L count of their intrinsic value, and as an example ^ 
of that strain of sentiment and devotional feeling rid 
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^l* (alladiDg to the minuteness of fern seeds^ and 
Ae mechanism employed to disperse them J '^ with 
what rapidity they may he wafted ahout hy the wind, 
90 as to account for these plants heing found on the 
tops of the highest trees^ and on walls^ wherever 
ihey can find mould enough to take root in. 

** The great obscurity of the human understanding 
is clearly proved hy this observation^ for^ if it were 
not very dark indeed^ how could it^ during so many 
ages, deny that this plant had either seeds or flowers ? 
iosomudi that it was one of the first errors taught 
yooog people in books, as well as heard in conversa* 
tkm. We ought, therefore, to thank the Sun of 
divine grace, and true fountain of all useful know- 
ledge, that we are at last so happy as to attain more 
just notions of this matter. Should not this mistake 
teach us modesty in our opinions and our judgment 
upon many other occasions, seeing upon this the 
most penetrating geniuses have all gone astray ? If 
we are so liable to mistakes in regard to things that 
lie open to our inspection, what are we to say of our 
opinions of things that are invisible? How many 
idle notions are formed on such subjects ! how many 
senseless conceits, with which, however, we sometimes 
eufier ourselves so far to be deluded that we make 
nothing of injuring, both in character and person, 
those who happen to be of a contrary opinion ! It is, 
therefore, absolutely necessary that we should always 
distrust ourselves and act with the greatest circum- 
spection. In our present wretched condition, we 
are sorrounde^ I'tith ignorance on everjr side, and 

c 
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have no other true knowledge than that of our own 
weakness and imperfections. Of ourselves we can 
do nothings all we have we receive from the gracious 
hands of the Supreme Being, the munificent rewarder 
of good actions, of whose divine favour I wish yon 
uninterrupted enjoyment." * 

In the end of Septemher, 1673, Swammerdam 
hrought to a conclusion a work which had long oc- 
cupied his attention, on a suhject admirahly adapted 
to his peculiar powers. No one so deeply interested 
as he had heen from his infancy in the general history 
of insects, could fail to he particularly struck with 
the economy of hees, comhining, as it does, much 
of what is most remarkahle in other trihes of insects* 
with a great deal peculiar to itself. His efforts to 
become acquainted with their habits, and especially 
with their anatomical structure, have not been sur- 
passed in labour and perseverance by any subsequent 
enquirer. For months together he was accustomed 
to commence his investigations at six o'clock in the 
morning, (when he could obtain sufficient light at 
that hour,) and continue them without interruption 
till twelve, seated all the time in the open air, with 
his head uncovered and exposed to the sun, the 
strongest light being necessary to enable him to use 
his magnifying glasses to the best advantage. About 
noon he was compelled to desist, as his eyes by that 
time began to fail from continual exposure to a bright 
light, and intent observation of minute objects through 

♦ Book of Nature, Hiirs edition, Part II. p. 158. 
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powerful glasses. The aft^r part of the day, and 
Qsually no small portion of the night, were spent i^. 
registering his ohservations and writing out a detailed, 
account of them, as well as in finishing his drawings. 
Such was his enthusiasm that he often used to wish 
that he had hut one year of perpetual light and heat, 
to enable him to work without interruption. The 
whole of this laborious task, too, was executed while 
in a state of great bodily infirmity, and amid mental 
distractions arising from a cause to which we shall 
have immediate occasion to advert. Of the treatise 
resulting from these exertions, Boerhaave affirms, 
that all the ages from the commencement of na* 
tural history to his time, have produced nothing 
equal — nothing to compare with it. It is, certainly 
deserving of the highest commendation for inde- 
fatigable research, minute and accurate descrip- 
tion, and elaborate delineations of internal organs. 
Indeed it may be said to have laid the foundation 
of an accurate and philosophical history of the Bee, 
and at the same time to have contributed largely to 
advance our knowledge of the structure of insects 
in general. When wc consider how many interesting 
particulars Swammerdam brought to light, it will not 
appear surprising that several singular facts escaped 
his observation. The comparatively ample knowledge 
we now possess of the subject is due to the accumu- 
lated labours of many different individuals, and it 
might have been much more limited than it is had it 
not been for the happy expedient of employing glass 
hives, a thing which had not been thought of in Swam- 
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merdam's time. His inyestigations placed fiitare 
enquirers on a vantage ground which they could not 
otherwise have attained^ and, had it not been for the 
discoveries of Swammerdam^ we might have wanted 
many of those made by Reaumur^ Huber^ and othenw 
So early as the year 1667 he had prepared and 
partly printed a treatise on the Ephemerus or Day-fly, 
as he calls it^ but it was not published till 1 675. It 
first appeared in Dutch under the title of Epkemeri 
vita. He states that his principal object in laying it 
before the public was to give us wretched mortals a 
lively image of the shortness of human life^ and there* 
by induce us^ by frequent admonitions^ to aspire to a 
better state of being. It accordingly abounds with 
pious reflections and meditations to such a degree that 
the subject by which they are suggested is, in some 
instances, almost lost sight of. In most df the 
translations which have appeared these portions are 
omitted, as well as the numerous Dutch sentences 
in prose and verse which he has liberally intro* 
-duced. He traces with great care and assiduity 
the whole changes of the insect from the e^ to 
the perfect state, in which it lives only four or ^ye 
hours. The internal anatomy is also elaborately 
descrii^etf and figured, constituting by far the most 
valuable portion of the work. The following remarks 
occur towards the close : — " All of these insects die 
in the very short space of time just mentioned, nor 
do any of them, — which is a matter very worthy of 
observation,— die a natural death on land ; all of 
-them invariably go to the water again^ after they hftTO 
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zone tbrough the second change of their skin. God, 
therefore, the Supreme Artist, has been pleased to 
assign this insect a short life that surpasses adoration^ 

" Who has so great a genius, or is so conversant 
in the art of writing, as to be able to describe with 
a due sense, the trouble, the misfortunes this creature 
is subject to during the short continuance of its flying 
life ? For my part, I confess I am by no means able 
to execute this task, nor do I know whether nature 
erer produced a more innocent and simple little crea* 
tore, which is, notudthstanding, destined to undergo 
io many misenes and horrible dangers. 

" Besides that the life of the Ephemerus is short, 

lay, amazingly and incomprehensibly so, an infinite 

lumber of them are always destroyed in the birth, 

leing devoured by fish. Nor does Ciutius acquit any 

^cies of fish of this barbarity, except the perch and 

pike. Though the rest of the ephemeri have 

escaped this cruel danger, yet on land, when they 

are engaged in the great work of changing their skin, 

they are barbarously devoured by swallows and other 

birds. Nay, if they escape this danger, when they 

afterwards approach again to the surface of the water, 

and carelessly sport and play there vnth their vdngs 

and tails, they a second time become a prey to the 

fish, which drag them away to the dark bottom of 

the water, and devour them. If they fly higher into 

he air, another kind of torment attends them, for 

,hen they are persecuted with a different barbarity, 

■)y other kinds of birds, which tear their limbs 

isunder, and devour them. Though these insecta 
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then are tlie most innocent^ perhaps^ of all others^ ' 
they are more cruelly treated or used, than the most 
mischieyous of wild beasts. 

" As the ephemeras abounds with useful lessons 
and moral precepts, so it affords sufficient matter for 
various speculations. It is engendered, grows to its 
bigness, and then generates, lays eggs, casts its sperm, 
grows old, and dies in the space of five hours. This 
short space comprehends the morning, noon, and 
evening of its life."* 

The species on which Swammerdam made his ob- 
servations is the largest known, and is the Ephemera 
hngicatida of Olivier {Eneydop, Method, Art. Ephe- 
mera,) In honour of the individual who made us so 
accurately acquainted with its hi«tory, Latreille subse- 
quently named it E, Swammerdiana, It is not a 
native of this country, but occurs in the larger rivers 
of Holland, Germany, and France. 

About the same time, he investigated in a similar 
manner the history and anatomy of what he names 
the asilus or gad-fly, but which is a dipterous species 
of the modern genus Stratiomys, or chamseleon fly. 
His attention had been probably attracted to this 
insect, by the singular breathing apparatus of the 
larva, which consists of an anal orifice surrounded 
by a circle of diverging rays of beautifully feathered 
plumes. This singular structure, and the elegant 
appearance of the respiratory appendage, has caused 
it to be often described and delineated in modem 

•Book of Nature, Hill's ed. where will be found a sjaopaia 
of the VUa Ephemeri, 
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works, bat Swammerdam's figure greatly surpasses 
oil that have subsequently appeared (See Biblia 
Natures, pi. 39.) It was figured before bis time> 
botb by Goediu*t and Aldrovandus^ the former of 
whom called it the chameeleon^ &om having kept 
an individual alive for nine months without food; 
the latter names it the water intestine. Both were 
unacquainted with its metamorphosis^ and nearly 
all its most remarkable peculiarities ; Swammer- 
dam's account leaves little to be desired. He was 
so much struck with the beauty of its parts^ and 
their exquisite adaptation to the functions they per- 
form, that he frequently breaks out in lamentations 
of his own inadequacy to examine them aright^ and 
in adoration of the power and goodness whicb they 
80 signally manifest. " God, thy works infinitely 
surpass the reach of our feeble understandings ; all 
that we actually know of them, or ever can know, 
is but a faint and lifeless shadow of thy adorable 
perfections. The brightest understandings fail in 
the contemplation of them, and are obliged to con- 
fess, that all this boasted penetration is but short 
sighteduess, when employed in fathoming the depth 
of that power, goodness, and wisdom, it has pleased 
thee to exert in the lowest part of thy creation. 

" The transformation from a worm to a fly, ob- 
servable in this insect, presents us with a real mira- 
cle, and may justly be considered, as a laying down 
of old worn-out parts, and an acquisition of new 
perfect ones instead of them ; in fine, as a total 
change of an old to a new, and of an imperfect to a 
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perfect body^ infinitely surpassing the utmost stret^ll 
of human understanding. As for my part, I dare 
boldly affirm, that the incomprehensible greatness of 
the deity manifests itself in these mysterious opera** 
tions in a particular manner, and affords us an 
opportunity of examining, as it were, with our senses, 
the. divine nature."* 

Long before the period when these and other Tain** 
able investigations of a similar kind were undertaken^ 
a notable change had taken place in Swammerdam'fiT 
mind, which led him to regard such pursuits in a 
very different light from what had been customary 
to him. He had always been of a devotional frame 
of mind, and this feeling was gradually deepened by 
observing the wonderful instances of design, power^ 
and goodness, which his studies so abundantly sup* 
plied. Hence his anxiety to direct the attention of the 
reader, on all fitting occasions, to the Almighty Author 
of all the wonders his penetration enabled him to re* 
veal, and to awaken those sentiments of devout adora- 
tion which they are so well fitted to inspire. But an 
event happened, apparently in the year 1672, which 
corrupted the source from which these feelings flowed, 
diverted them into a wrong channel, and ultimately 
brought his mind into a state of the most deplorable 
fanaticism. The immediate cause of this was the 
perusal of the works of Antoinette de la Porte 
fiourignon, a wild enthusiast, who was then using 
every effort to propagate her doctrines. She was a 

♦Book of Nat IL 51. 
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native of Lisle in Flanders^ a member of an opnlent 
family^ from which she fled in order to avoid a mar- 
riage which they were desirous for her to contract. Her 
turbulent disposition^ in connection with her objec- 
tionable tenets^ so disturbed the community where- 
ever she took up her residence^ that the civil autho- 
rities had usually to interfere^ and compel her to 
diange her abode. Her doctrines nearly correspond 
to those of the Mystics^ and are explained in a 
work entitled the *' Light of the World," the leading 
principle of which is, that the Christian religion con- 
sists neither in knowledge nor practice, but in a 
eertain internal feeling and divine impulse, which 
arises immediately from communion with the Deity.* 

* One of the most influential of fiourignon^s followers was 
a penon named De Cordt, owner of a portion of the island of 
Holstein, who, at his death, made her his heir. She kept her 
wealth, however, to herself, under the pretence that she could 
find none worthy of her bounty ! Although there is little doubt 
that her intellect was disordered, she was certainly possessed 
of considerable talent. She could write French, Dutch, and 
German, almost with equal facility, and her religious compo- 
gitions were so numerous as to afford employment for a print- 
ing press kept in her own house. She died at Fianeker in 
1 680. Her disciples, who assumed the name of Bourignonists, 
became more numerous after her decease ; and one of the 
moBt celebrated of them, a Cartesian named Peter Poiret, 
attempted to reduce her works to a system, which was pub- 
lished at Amsterdam in 1686, under the title of ^' L^CEconomie 
Divine, ou Systeme Universel." Her opinions, at one time, 
excited a good deal of discussion in Scotland, and notwith- 
standing their extravagance, found not a few supporters. See 
MotheinCs Eccl, HisU V. p. 514, S^c» 
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These opinions Swommerdam appears to hate 
adopted in their utmost extent^ and their effect on 
his melancholic temperament was such as to prodace 
a completely morbid state of mind. The studies ik 
which he had taken greatest delight, now began to 
appear odious to him. It was with the utmost diffi- 
culty that he could allow himself to finish his favourite 
work on Bees^ and no sooner was it completed than 
he put it into the hands of another^ without giving 
himself the least concern what might become of it. 
His inclination urged him strongly to continue his 
pursuits, but he now thought them incompatible with 
his duty to the Creator, as he alone, and not his 
creatures, was worthy of engrossing all his love and 
regardi All worldly interests, accordingly, were 
soon despised and abandoned^ and he devoted him- 
self wholly to the performance of the duties of re- 
ligion, according to the erroneous notion he had 
formed of them. Every step he took was by the 
advice and authority of Antonia Bourignon, and she 
took care not to endanger the influence she had 
acquired over him, by allowing him to resume hjs 
former occupations, or engage in the ordinary busi- 
ness of life. His condition was rendered more de- 
plorable and hopeless, by a return of his former com- 
plaint, quartan ague, in greater severity than ever, 
occasioning such a prostration both of mental and 
bodily powers that he was for a time unfit for any 
kind of exertion. He now resolved to withdraw 
entirely from the world, and spend the remainder of 
his days in solitary meditation. Before taking this 
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«tep^ liowever^ sufficient pmdence still remained to^ 
lead him to consider what means he possessed of 
supporting himself in his retirement. His father 
could not be expected to afford facilities for carrying 
«ach a mistaken scheme into execution^ and the only 
disposable property of any value he himstelf pos- 
^essed^ was his museum. That, accordingly, he re« 
solved to sell, and he applied first to Thevenot, to 
make his intentions public, and to -endeavour to pro- 
cure a purchaser. Tliis was readily undertaken by 
his friend, but notwithstanding his utmost exertions 
he was unable to get it disposed of. In this disap- 
pointment, he made a similar application to Nicholas 
Steno, who was now settled at the Court of Florence, 
where he had become a convert to the Catholic re- 
ligion, and had been raised to a bishopric — a dignity 
likelv to have the effect, if it was not conferred 
with the design, -of making him stedfast in his new 
faith. Swammerdam thouglit that through his re- 
presentations, the Grand Duke might be induced to 
renew the offer he had formerly made for the collec- 
tion. The bishop of Titiopolis, in reply to his commu- 
nication, urged him very strongly to come to Florence 
with his collection, assuring him that the Duke would 
willingly give the price formerly offered, as well as pro- 
vide for his comfort otherwise ; and, with the presump- 
tuous zeal of a new convert, he took advantage of the 
opportunity to press him with every argument to fol- 
low his own example, and conform to the church of 
Rome. The implied condition that Swammerdam 
Was to accompany his museum to Tuscany, if pur-* 
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chased by the Duke — a step which he never 
bring his mind to — imtnediately put im end t 
chance of disposing of it in that quarter ; and he 
wrote an indignant reprimand to his venal friend for 
venturing, in reference to his religious professionj to 
make a proposal to hioi which would at any time 
have been considered offensive, but whith, in the 
present state of his sentiments, he regarded with un- 
aualified abhorrence. While measures were in pro- 
gress for the sale of his museum, he occasionalljr, 
employed himself — notwithstanding his conviction 
the sinfulness of allowing: any secular pursuits, 
eluding those of science, which may be said to 
the best and purest, to distract the mind iVom 
mpted meditation on the Supreme Good, 
concerns of a future life — in further arranging and' 
improving its contents, especially with a view to ren- 
der tho many delicate preparations it contained aa 
durable as possible, and thus increase tlieir value in 
the event of a sale. 

Swammerdam'g intercourse with Bourignon had 
hitherto been confined to epistolary correspondence, 
hut be now conceived it essential to his bappinew 
that he should have s personal interview with her, 
&nd for this purpose he repaired to Sleswick in Hol- 
Gtein, where she then resided. He staid for some 
time in her house, and became ere long one of her 
favourite adherents. An opportunity soon occurred 
tg afford a proof of her confidence in him, and the 
•incerity of his uttachmcnL The Lutheran divines 
of Holstein, taking alarm at the pernicious priaciples 






Tin- 
pro- 



MSUOIB OF SWlMlUOIDAVf 4S 

fitnd proceedings of ibis enlihasiast^ were devising 
meftsores to have lier expelled from the province, and 
on becoming aware of llieir intention, she wished to 
take shelter in the king of Denmark's dominions* 
Swammerdam, and another disciple, were appointea 
to visit the Danish conrt^ to ask permission to make 
this change of residence— a commission which be 
readily undertook. He accordingly set out for Copen- 
hagen, on the 25th March 1676; but was wholly 
unsuccessful in his object. He returned to Sieswick 
to give a report of his reception, and after a short 
residence there, went back to Amsterdam. 

His prospects in that'city had not improved in his 
absence ; his father, whose resentment had beea 
somewhat mitigated of late, was irrecoverably alien- 
ated from him by his recent imprudence. His sister 
Joanna^ too^ who had resided with his father since 
his wife's death, and often interceded with him on 
her brother's behalf, had just been married ; and his 
father having resolved to live henceforth with his 
son-in-law, Swammerdam found himself at last de- 
prived of a home. In this exigency, two hundred 
florins a«year allowed him by his father, was all that 
he bad to depend upon, and this being inadequate to 
defray his necessary expenses, he was obliged to 
think of some plan for relieving his necessities. A 
gentleman of rank, John Ort of Nieuwenrode, 
Breukele, &c., who had been long on terms of intimate 
friendship with Swammerdam, bad often entertained 
him at his country-seat, and even proposed that he 
should take up his residence there altogether^ thai 
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he might he ahle to pursue his scientific enquiries; 
without molestation. He now intimated to this 
gentleman that it would he convenient for him to. 
accept of this offer; and his mortification was not 
slight at receiving a direct refusal. Whether Ort 
had heen insincere in his original offer ; whether cir- 
cumstances had so changed as to render Swanmier- 
dam's presence inconvenient^ or that the latter's 
peculiar hahits^ and extravagant religious notions^ 
might he thought likely to make him not a very 
desirahle inmate^ it is useless to enquire : instances 
of similar treatment, from mere caprice and want of 
feeling, are too common to render any other expla- 
nation requisite. 

In the midst of these perplexities our author's 
father died, an event which relieved him from any 
immediate inconvenience arising from the insensihility 
of his reputed friends ; it even held out to him the 
agreeable prospect of a competency to live according 
to his inclinations, without the annoyance of any 
professional drudgery, to which he always entertained 
a strong dislike. But, when the museum came to be 
disposed of and his father's property divided, these 
prospects were by no means realised. His sister 
claimed more than was rightly her due, and took the 
chief management of the sale, an exercise of authority 
to which Swammerdam submitted for the sake of 
peace, and that he might sooner enjoy the retirement 
and repose on which his heart was set. But even 
this surrender of his just rights was far from exempt- 
ing him from annoyance ; and the vexations attending 
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the family strife that ensued, together with the anxiety 
he continually felt about his spiritual state, and his 
almost unintermitted devotional exercises^ again 
brought on a severe disorder of that description called 
a double tertian ague. During this long-continued 
illness, he was mostly confined to bed, and unfit for 
any exertion ; even when it was so far abated that air 
and exercise became desirable, he could not be pre- 
vailed on to leave his bed-chamber. In order to 
avoid the importunity of his friends on this subject, 
he persisted for u long time in maintaining an obstinate 
silence. In this moody and hypochondiiacal state of 
mind, when any one attempted to draw his attention 
to the investigations which he formerly delighted in, 
he manifested great dissatisfaction, and even seemed 
as if he would feel relief by getting completely rid of 
the objects which he had taken such pains to collect 
and preserve. A final offer of them was made to 
Thevenot, that he might dispose of them in France, 
accompanied with an intimation, that, if he should 
succeed, Swammerdam would accept of his invitation 
to come and live with him, provided he were allowed 
to do so retired and unknown. Thevenot, however, 
was unsuccessful ; and, as he now despaired of finding 
a purchaser for the entire collection, he detei-mined 
to sell it by auction in separate lots, for such sums as 
might be offered. The sale was advertised to take 
place in the month of May, 1680. 

With whatever indifference Swammerdam mi^ht 
now regard his collection^ he was not destined to 
witness its dispersion. His disorder returned with 
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I greater -rirulence than ever, accompanied witli symp- 

toms which he could not mis interpret. A slaw and 
continued fever was gradually drying up the sources 
of life ; his countenance became cadaverous. Lie legs, 
feet, and belly swollen, and his whole body was racked 
with continual pains. On becoming acquainted with 
his condition, Thevenot sent him the Jesuits' bark, 
then supposed to be of great efficacy in curing fevers ; 
Swammerdam desired him also to send some specific 
against the dropsy, if he knew of any such. Findjog 
himself grow gradually worse, he ceased entirely to 
speak of worldly concerns, and was unremitting in his 
preparations fur the great change that was rapidly 
approaching. It took place on the 17th Februarj-, 
1680. 
On the 25th January of the same year, when he 

i found himself in such a condition as to leave no hopes 

of recovery, he had made his will, by which he be- 
([ueatlied to Thevenot, the friend so often mentioned 
in the course of this sketch, all his original manuscripts 
relating to the history of bees, butterflies, &c. along 
with fifty-two plates wliich had been engraved from 
his drawings. He ordered, besides, a collection of 
valuable papers on scientific subjects, then deposited 
in the house of Herman Wingendorp, at Leyden, to 
be delivered to the same person within a. year ailer 
hix <leath. Madam Volckers, wife of a pbysicia^i^H 
named Daniel de Hoest, was made his beiresBC^^I 
(his lady was also appointed his executrix, joint^^H 

Lwrith Christopher Van Weyland, but the latter dyiqg^H 
«oon after, the trust devolved entirely into her Iiuidiiq^H 
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The paj^era just mentioored had been eDtrtisted to 
Wittgendorp in order that he might translate them 
into Latm. Swammerdam is said to have had but 
b'ttle fiEudlitjin the use of that language, although it was 
the nsnal medium of communication among learned 
men at that period ; it is certain that he wrote all 
his works in Dutch^ and afterwards employed others 
to translate them, that thej might not labour under 
the disadvantage of being in a local and impopular 
tongue. The translator, in this instance, being needy 
and nnprincipled, tried to make a property of the 
nanoscripts in his possession, and refused to deliyer 
them up to the executors. Upon this, a tedious 
law-suit ensued, and it was not till May, 1682, 
that the l^atee had them placed at his disposal. It 
was his purpose to have t^iem published immediately 
in Dutch, but probably finding that they required 
revisal, he caused them to be sent to France. He 
appears to have attempted some alterations and im- 
provements, a task for which he was probably indifr 
fcrently qualified, but his death took place before he 
had them ready for publication. After Thevenot's 
decease, they were purchased by Jubert, painter to 
the King of France, whose heirs afterwards sold them, 
for fifty French crowns, to a distinguished anatomist, 
Joseph du Vemey. This individual for a long time 
disregarded them, but the anatomy of the articulated 
animals happening to come more into repute, he pro- 
})08ed to turn them to account in a work on insects 
under his ovim name^ but of which they were designed 
to form the principal materials. On hearing of thia 
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intended publication, BoerhoaTe sent to Paris to asccr- 
lun more precigety its nature, and learning that it wbb 
to contain Swammerdam's rcsearclies, beconceived tlie 
laudable desire of osseTting his conntryman'B right to 
the honour of the discaveries about to be made known 
to the public. By means of two friends residing in 
Paris, this eminent man succeeded in obtaining pos- 
session of the entire manuscriptSj together with the 
drawtogs necessary for their elucidation, at the price 
of 150U French florina. This was in the year 1727. 
" As soon as I had got them," he says, " I read them, 
and, having diligently examined them more than 
once, I carefully digested them, and had the satisfac- 
tion of seeing that nothing was wanting eitcept a few 
pages of the text in the treatise on hees, which a 
note on the margin obnerved woe not to he repaired ; 
however, on lonliing narrowly for thera, I had tlie 
good fortune of finding them elsewhere. Upon this 
1 would have published them directly, hut for the 
liisaiiable avarice and unbounded audaciousness of 
the [irinters, who make nothing of reprinting things 
as soQU as tliey appear, to the great loss of the first 
pubtisiiera; however, I have at last succeeded in 
giuirilitig n^inst such foul treatment, and return my 
licarty ihanks to al] those who so generously contri- 
buted their assistance on this occasion. And now 
I must own, that it is with tlie greatest plcQ«aTe I 
find myself enabled, by this valuable work, to challenge 
■11 those nations who so liberally reproach us Dutch- 
men witli a dulness that requires the inventions of 
Khers to sharpen it, to produce, before able judges. 
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way thing to equal this perfonnance of one of our 
countrymen. This instance will> I believe^ be suffi- 
cient to convince mankind that we have among us 
uncommon geniuses^ who have made the most im-! 
portant discoveries^ and, spider-like, have furnished 
themselves alone both with the workmanship and 
materials. However, I must in justice own, there 
is now in France such another bright sun, who by 
his light not only shows, but adds grace and dignity 
to every object he is pleased to shine upon. I mean 
that prodigy of our age and glory of his country, the 
iUnstrious Reaumur. God grant this great man life 
to go through, and many years to survive, his great 
undertaking." * 

These valuable remains were thus secured for the 
benefit of science, and rendered accessible to all in 
the well-known work entitled Biblia Naturce sive 
Historia Insectorum in certas classes redacta, S^c, Sfc* 
This work was originally published at Leyden in 
1737> with the text in the original Dutch, and a 
Latin translation by Professor Gaubius of Leyden. 
It is known to English readers by a translation from 
the pen of Thomas Flloyd, which was revised and 
improved by the addition of notes from Reaumur and 
others, by Sir John Hill, M.D., and published in a 
folio volume at London, in 1758. Several of the 
papers in this volume have been already referred to, 
and it is so well known that it is quite unnecessary 
to give any further account of its contents. Besides 

* Book of Nature, HilVs Edit. p. U. 
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the investigations relating to insects, which compost 
the greater portion of the work, there is a lengthened 
account of the snail, {Hdix,) explaining ita anatomy, 
mode of propagation, &c., a treatise on the generation 
of the frog, on the anatomy of the cuttle-fish, &c. 

The manner in which Swammerdam treats of the 
arrangement of insects into classes, is, as might be 
expected, not a little defective. But he was cer- 
tainly the first that assumed metamorphosis as -the 
basis of a natural system, and in so doing, merits 
high approbation. He referred all to four classes of 
metamorphosis, which, translated into the modem 
language of entomology, may be expressed as follows t 

1. No metamorphosis. The animal changes its skin, but pre*. 

serves its primitive form ; as in ^ro- 
nea^ PuUw^ Myriapodes, In short 
the Aptera of Linnaeus. 

2. Aletamorphosis, a. Incomplete, Animal active during its 

whole life: at first without wings; 

acquires rudiments of them in the 

nymph, and they become complete 

in the imago. Neuroptera^ Ortkop^ 

tera^ Hemiptera, 
— b. Complete, Animal immoveable in the 

nymph state, but possessed of limba. 

Hymenoptera^ Coleoptera^ Lepidopterti, 
c, Coarctate, Animal without limbs, and 

incapable of motion in the nymph 

state. ZHptera, 

The science of insect anatomy, as well as of srme 
oil.cr tribes of animals related to insects, may ala\o6t 
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be said to have (mginated with Swammerdam. His 
intimate acquaintaiice with human anatomy^ which. 
had made considerable progress before his time^; 
prepared him to enter upon the enquiry in the most 
iptelligent n^anner; and the sagacity, penetration 
and seal with which he pursued it> are not a little 
remarkable. In the Ia,tter quality especially, he 
searcely ever had an equal: no difficulties could 
deter, no disappointment discourage, and scarcely: 
any degree of labour exhaust him. His enquiries 
were frequently carried on for a length of time 
together, with little interruption, both by night and 
day, without allowing himself the requisite time 
eidier for taking food or natural rest. When the 
subject occupied his mind, it did so almost to the 
entire exclusion of every thing else. His profession 
was neglected, his father's displeasure disregarded, 
his health sacrificed. This exclusive engrossment 
was certainly in him in some degree of a morbid 
nature. His constitution and temperament strongly 
predisposed him to that kind of enthusiasm which 
is allied to a species of mania. By sedentary habits, 
and the prevention of that wholesome play of the 
faculties produced by an alternation of pursuits, 
he aggravated the disordeiis to which he was na- 
turally liable, and brought on a state of dejection 
and hypochondriasis, which cast a shade over a 
Ifurge portion of his life. To this cause, also, ought 
to be ascribed, in no small degree, the mistaken 
views he adopted regarding religious duty ; his no- 
tion that it was incompatible with the ordinary. 
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buRinesa of life ; and numerous other errors, from 
which bis good sense and general intelligence, if left 
to themHelvea, would ha^e sufficed to preserTe him. 

After his death, his museum was offered for Bale 
for five thousand florins ; but no one appearing to 
give even that sum, so fur below its real value, it 
was disposed of in small lots. It was thus completely 
dispersed, and lost for ever to men of scienue. The 
anatomical preparations were very numerous, and he 
had carefully preserved every thing relating to his _ 
entomological and other investigations, that he might^ 
have them to appeal to as unquestionable vouchers oP i 
the truth of hia statements. He had collected about 
three thousand different species of insects ; many 
of the kinds occurring in his neighbourhood he had 
preserved in their varioas states, having been accus- 
tomed to hatch the eggs artificially, and watch the 
progreEsive changes of the larvae that spring from 
thorn. His instruments, microscopes, &c., shared 
the same fate with the objects on which they ha4.'^ 
been employed. Boertinave deposited the mtmni^H 
scripts and drawings which came into his possession,*! 
and furnished him with materials for the Biblia Na- 
turcB and an account of its author's life, in the public 
library of the University of Leyden, that they might 
remain aa a monument to the talents and zeal of hia 
distinguished couiitrj'man. 

Considerable curiosity must naturally he felt to 
become acquainted with the means adopted by this 
lynx-eyed anatomist to effect those beautiful di»' 
which dietinfuish his name so highly a 
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all his predecessors in &e same field of lubonr ; and 
this feeling we are in some measure enabled to gra- 
tify by the care of his biogn^her, Boerhaave, whose 
accoont is so satisfactory^ that we cannot do better 
than nearlv translate his own words. For the dis- 
section of Tery minute objects, he had a small brass 
table, ingeniously constructed by an artist of Amster- 
dam, to which were attached two moveable brass 
arms. The upper part of these arms was so planned 
as to admit of a vertical motion, so that the operator 
covdd adjust their height to answer his purposes ; one 
of them was designed to hold the object under exa- 
mination, the other, the glasses through which it was 
to be viewed. These glasses were, of course, in great 
variety, as well as the manner in which they were 
fitted up into microscopes, and it was always a matter 
of great anxiety with Swammerdam to obtain them 
of the best possible substance and workmanship. It 
was his practice first to view the object under exami- 
nation through a glass of comparatively small power, 
and to apply stronger ones gradually as he was be- 
coming more familiar with its forms and appearance, 
a practice by which every observation was made 
subservient to the next, and the deceptive tendencies 
of different lights in a great measure guarded against. 
His skill and patience in constructing cutting instru- 
ments were remarkable, and it is, in a great degree, 
to their ingenious forms, and extreme delicacy, that 
much of his success is to be ascribed. His scissors 
were remarkably fine and sharp-pointed, and this 
was a favourite instrument with him, as he found it 
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separats a membrane equably, witliout tLe laceration 
or disoTiler which a single edge, however shaip, ia 
apt to produce in delicate aubstancee. These, as 
well as hia voriuusly formed knives, lancets, styles, 
Sic, were so small and line, thai he could not sharpen 
them without the aid of a mii^roBcope. He employed 
ta very great advantage, and with a dexterity entirely 
his own, slender glass tubes, sometimes no tliiclter 
ihan a hristle, and of a similar shape, being wide at 
the one- end and Capering to a point at the other, to 
blow up the smallest vessels discovered by the micro- 
scope, or to inject them with some coloiu'ed iiuid, by 
which tlieir course, convolutions, aud iniphcatioDB 
could be traced. 

The insects designed for dissection were killed by 
immersion in water, spirits of wine, or of turpentine, 
and allowed to remain in some one or other of these 
substances for some time, which preventud putridity, 
rendered the parts firmer and stronger, aud the dis- 
sections consequently easier. When he had laiil 
open with line scissors the body of the insect, he 
carefully noted the relative situation of the parts be- 
fore proceeding farther ; he then extracted the viscera 
in a very leisurely and cautious manner, separating 
and washing away with very fine camel's-hair pencils 
the fat which surronnds them. After extraction be 
frequently floated the delicate viscera in water, and, 
by shaking them gently, separated the different parts 
from each other, and Chus obtained a better oppor- 
tunity of examining them. In this way he was very 
iuccessful in getting a distinct view of the oir-vi'Nela 
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ettpecmHy, wliicli he conid separate from all the other 
parts^ and exhibit in a manner that excited the sur- 
prise and admiration of all who had an opportunity 
of observing them. For the purpose of cleansing 
thoroughly the internal parts^ he was accustomed to 
inject water into them by means of a small syringe, 
after which they were filled with air and dried ; in 
this wi^ they could be preserved for examination at 
any future time. Not only was he thus successful 
in investigating the internal organs of recently killed 
insects^ but he could examine them in specimens which 
had been preserved for years in balsam and spirits 
of various Idnds. This afforded him the advantage 
of dissecting foreign species^ many of which being of 
much greater size than such as occur in Europe, 
present all the parts in a more conspicuous manner. 
He could preserve the nerves in such a perfect state, 
.that they retained their flexibility for a long time, and 
looked as if newly extracted from the living subject. 
Insects of a soft and fleshy consistency, he preserved 
in a variety of ways. Sometimes he punctured them 
in various places with a needle, and expressed all the 
fluids and moisture in their bodies through the pores 
thus made; he then filled them with air by means 
of slender glass tubes, dried them in the shade^ and 
lastly anointed them with oil of spike, in which a 
litCle resin had been dissolved, by which means 
they retained their proper forms for a long while. 
With caterpillars he devised the plan which has 
often been followed since, namely, making an inci- 
sion near the tail, and gently sq^ueezing out all the 
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humours and greater part of the viscera, and then 
filling the empty skin with wax or some other, sub- 
stance, so as to preserve its primitive form. The fat 
of insects he found to be perfectly soluble in spirits 
of turpentine — a discovery of the greatest importance 
to his enquiries, because when melted, and afterwardsr 
dried, this substance forms a coating over the viscera, 
completely obstructing the view of them ; but the 
application of the spirit effectually removes it. He 
often spent tefhoie days in cleansing the fatty mat- 
ter from a single caterpillar, that he nught obtain 
a clear view of its internal organization. His plau 
for stripping off the skin of caterpillars about to un- 
dergo their metamorphosis was ingenious. He allow- 
ed them to drop by their threads into scalding water, 
and suddenly withdrew them, in consequence of 
which the skin came off with great ease : he then 
immersed them in distilled vinegar and spirits of wine, 
iiiixed in equal proportions, which consolidated all 
the parts. He could thus remove the integuments 
without injury to the contents, and could shew the 
chrysalis enclosed within the caterpillar, and the 
butterfly within the chrysalis. He at last carried 
his skill to such perfection, that, according to Boer- 
haave, he could change the caterpillar to a chry- 
salis at his pleasure, and could as he pleased for- 
ward, stop, and regulate its motions. 
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SwAMH£RDAH^ 88 hfts jtist been seen^ was chiefly 
eteplojed in examining the internal anatomy of in- 
sects ; the high reputation of the Baron De Oeer^ 
of whose life we are now to give a brief sketchy 
rests principally on his admirable description and de- 
lineation of their external stmctnre. Deeply em- 
bned with a love for investigating the forms and 
habits of these animals^ and possessing powers of 
observation of the first order^ he succeeded in dis- 
covering many important facts in their economy, 
which he has detailed in a remarkably clear and in« 
teresting manner. A pupil of Linnaeus, and an ar- 
dent admirer of the philosophical French naturalist 
Reaumur, he combined the systematic regularity of 
the one, with the experimental skill and patient ob- 
servation of the other. His works accordingly have 
been always looked upon as a store-house of im- 
portant facts, lucid descriptions, and enlightened ob- 
servations, which have tended perhaps as much as 
any other publication that could be mentioned, to in- 
crease our knowledge of the class of animals of 
which they treat. 

Charles de Geer, Baron of Leutsta, Marshal of the 

Court of Sweden, Knight of the Polar Star, and Com- 
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mancler of the Order of Vosaj was bom in the voar 
1720. When about fouryearaofage, he left Sweden, 
his native country, and accompanied his parents to 
Holland, where he continued to r(fiide till his eigh- 
teenth year. His family originally belonged to that 
country, hut had left it and established themselves in 
Sweden in the time of Gustavus Adolphus. The head 
of the family at tliat period was Louis de Geor, who 
acquired great wealth and reputation by the improve- 
inents he effected in manufactures and the mechani- 
cs] arts. He introduced uew methods of casting iron 
and brass, cstabiislicd founderies for canon, and 
manufactories of lirc-arms, bringing workmen from 
Leige and other places to conduct them on the most 
approved principles, anil to instruct the native ar- 
tists. These foreign ardzana were so numerous as 
to form a colony in the canton of Banuemora, where 
their descendants long continued to reside. That 
the wealth and influence of this ancestor of our na- 
turalist were extensive, may be judged of from the 
fact, that, in therejgnof ChristinuB, when the country 
was threatened by a foreign enemy, he equipped a 
considerable fleet for protecting the commerce of the 
coasts, exclusively from his own resources. Hb 
patriotism and philanthropy were rewarded by his 
name being enrolled among the nohies of the country. 
When in Holland young De Gear is said to have 
acquired a taste for Natural History by observing 
the proceedings of some silk'Worms, which had been 
)|iven him to rear as an Eunusement. This predile<^ , 
UOQ was confirmed by his conversations with tlMM 
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celebrated Muschenbrock^ with whom he was on. 
terms of inthnacy. His studies were commenced at 
Utrechty but he afterwards removed to Upsal^ where 
he had the advantage of enjoying the combined in- 
structions of LinnsBus^ Celsius^ and Klengenstiem. . 
Under such masters his progress in physical science 
was rapid ; and it was not long before opportunities 
occurred to afford proofs of his proficiency. 

By the death of an nncle^ he came into possession^ 
At an early age^ of one of the largest fortunes in 
Sweden. The extensive iron mines of Dannemora 
became his property ; and he expended large sums in 
improving the mode of working them* Every scheme 
tending to promote the prosperity of his country^ 
and the spiritual and temporal welfare of its inhab- 
itants, found in him a zealous and intelligent patron. 
His wealth he liberally shared with the poor^ and 
devoted no small part of his income to the repairing 
of churches^ and the founding of hospitals and schools. 
But these philanthropic objects did not divert his 
attention from the pursuits of science ; on the con- 
trary^ he continued to cultivate his favourite branch 
of Natural History with the utmost zeal and assi- 
duity. As a member of the Academy of Stockholm, 
he regularly attended its meetings, and supplied 
many interesting memoirs in different departments of 
knowledge. His observations on insects were now 
beginning to accumulate, and he read a few papers 
on the subject to the society, which are inserted in 
the early volumes of their Transactions. But these 
observations soon became so extensive and import- 
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ftnt as to dematid & separate work for tlieir doe de- 
velopment and preBerration ; and this Eiccordingly 
he prepareil to lay before the public. 

The first volume appeared in 1752^ under the title 
of Mimoirg pour tertiir & f Hittoire NatvreSe des 
Insecles; dedicated to the Queen. It is a iU>. volume, 
written in French, and containing 37 plates. The 
principal subjects of wbich it treats are, tlie history of 
■sariouB kinds of caterpillars, such as leaf-rollers, those 
found in galls, the kinds producing butterflies and 
moths, &c. Many of the latter are figured and de- 
scribed in their perfect state. Those who have pur- 
uhesed the work, wbich cannot now be eafilyobtained, 
at least in this countryj may have experienced how 
machmorediflicuUitis to procure thefirst volume than 
any of the succeeding ones, witltout probably being 
aware of the cause. It is well known, that at the time 
of which we now speak, as well as for a long period 
subsequeut to it, the study of the lower animals, al- 
though eagerly prosecuted by a few individuals in dif- 
ferent countries, was entirely disregarded or even held 
in contempt by most people, including not s few even 
of those who arrogated the title of men of science. 
Owing principally to this circumstance, the appear- 
ance of Dc Geer's tirsl volume did not excite so 
much interest and attention as his own estimation 
of the subject of it had prepared him to expect ; and 
allowing, for a moment, the feeling of disappointment 
to get the better of his prudence, he committed a 
great part of the impression to tlie flames. But tliis 
lecling was very trausicul, and he resumed bis labour* 
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with as great zeal as before. A considerable period^ 
however^ elapsed (nearly nineteen years) before a 
second volnme appeared^ and four others were sub* 
sequently published at short intervals. It is said 
that he sent a copy of each of them as a present to 
all those who had purchased the first. The seventh 
and last volume was not laid before the public till 
after the author's death, an event which took place 
on 8th March 1778. He had been for many years 
previously afflicted with gout^ and it was that disorder 
which terminated his useful and honourable life. 
The numerous and valuable objects in natural history 
which he had collected, were presented by his viddow 
to the Academy of Stockholm, and the members have 
placed a marble bust of their benefactor in that part 
of their museum where they are preserved. 

His great work contains descriptions of upwards 
of 1 500 species of insects, a general history of their 
manners and metamorphoses, and carefully executed 
engravings, often highly magnified, of their different 
states, and not un frequently of their separate parts 
both external and internal. These plates amount to 
238, and being of a quarto size, they necessarily 
afford space for the representation of an immense 
number of objects. The contents of the first volume 
have been already mentioned. The second opens 
with an introductory sketch of insects in general ; 
continues the history of moths and butterflies, and 
includes that of bees, ephemeri, and ants. The third 
is devoted to the description of Aphides, Cimices, 
Notonectae, grasshoppers, crickets, dragon- flies, Sic, 
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The fourth and fifth ^ are wholly occupie<l with the 
Coleoptera^ and contain an account of numerous Iarv» 
pertaining to that order which were previously un- 
known. The sixth yolume emhraces the Diptera. 
The seventh is of a more miscellaneous descriptionj 
and besides some insects properly so called^ contains 
a notice of crahs^ spiders^ scorpions^ myriapodes, 
and some other animals which at that period were 
always ranked with insects. It is from this part of 
his work that we have copied the beautiful portrait 
prefixed to the present volume ; but although a post- 
humous publication, it is unfortunately unaccom- 
panied with any account of the author's life. 

All naturalists competent to form an enlightened 
opinion on the subject, unite in admitting that these 
memoirs are entitled to the very highest praise to 
which a work of this description can lay claim. Both 
nature and fortune conspired to fit De Geer for suc- 
cessfully prosecuting the study to which he was 90 
ardently attached. The natural endowments of his 
mind were of no ordinary kind, and the best educa- 
tion which the times could afford had the usual effect 
of strengthening and improving them, and adapting 
them to observe and discriminate with readiness and 
accuracy. His time was at his own disposal, and his 
ample fortune gave him the immediate command of 
every thing that could facilitate his investigations. 
Such a concurrence of favourable circumstances does 
not often happen, and it is not often, therefore, that 
we can expect to be favoured with works of such 
value. They were combined, however in the catff 
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of a ootemponury of De Oeei^s, the celebrated Reaa-^ 
mar ; and^ as it was the worlcs of the latter which had 
the greatest influenee in stiiniilatiiig the zeal of the 
Swedish naturalist for the stady^ it is natural to 
institate some comparison between them. As the 
result of this comparison^ it may be briefly afiirmedy 
that Reaumur shows greater skill in makiog his ob« 
serfBtionSy more felicity in planning experiments^ 
and a readier power of exciting interest in the narra- 
tion of them ; but De Geer is less prolix in detailing 
heto, more predse^ and infinitely more methodical 
The absence of the latter quality in the French philo- 
sopher has rendere4 it impossible^ in many instances, 
to determine the objects to which his observations 
refer. As a, disciple of Linnaeus^ De Geer could not 
fail to be early impressed with the value of system^ 
and thai which he framed for the arrangement of 
insects claims a brief notice. In a tabular form^ it 
will stand thus : — 
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1. Lepidopteia. 

2. Elinguia, (Ephemera, &c.) 
8. Neuroptera, {Dragon-fliet^ 

&c.) 

4. Hymenoptera. 

5. Siphonata, {Aphides and 
Cicada.') 

, 6. Dermaptera, {Bugs and 
Water-Bugs.) 
Vaginata. \ 7, Hemiptera,(Coc^roaG^ and 
I Grasshoppers,) 

^ 8. Coleoptera. 
Diptenu i 9* Halterata,(I>t]p^erao/*£tmi,) 
C 10. Froboscidea, (Coccus,) 
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Saltatoria. 11. Suctoria, (Pii^.)* 

' 12. AaceuBXa^Lepisma^odunif 
PedieulWf &c.) 

13. Atrachelia, {Spiders and 
Crabs,) 

1 4. Crustacea, (Isopeda^ Myarso- 
poda.) 

This arrangement^ whieh has been explained in a 
separate work by Retzius^* is^ in several respects^ 
inferior to tbat of Linnaeus^ the improved editions of 
whose St/8tema NaturoB had previously appeared. 
Yet in one particular it was an improvement^ namdy 
by the insulation of the Orthoptera^ which Linnaeus 
had confounded with the Hemiptera. The parts of the 
mouth are taken into consideration in De Goer's sys-* 
tem^ and in this respect it may be said to be inter- 
mediate between that of Linnaeus and Fabricius. In 
many instances it must be allowed to be highly natural 
and worthy of emanating from such a distinguished 
entomologist, and there can be little doubt that it 
would have enjoyed more consideration than has fallen 
to its lot, if every thing of this nature, at the time 
when it appeared, had not been eclipsed by the cul- 
minating star of Linneeus. 

* Car. lib. Bar. de Geer genera et species Insectorumy ^c. 3«o» 
JApsias, 1783. 
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INTRODUCTION TO ENTOMOLOGY, 



*^ On reconnutia paitout rempreinte de cette Intbllioxncb 
AOURABLB, qui ciayoniui, de la inSme main, PHomme et la 
Houche.** — BoNNBT, CotUemp, de la Nature. 

Insects ferm a portion of that extensive department 
of animated natnre known by the name of Articulated ' 
animals. They are so called on account of being 
composed of joints or segments^ a structure which 
renders their bodies pliant^ and thus compensates 
for one of the inconveniences that would otherwise 
arise from the want of a vertebral column. Some 
ancient authors designated them by the term anmdata 
^-^uasi in annulos secta — and they are frequently de- 
scribed in modem works as annulose animals. They 
are now referred to five great classes: 1. Annelides, 
sach as leeches and earthworms ; 2, Crtistacea, such 
as lobsters and crabs ; 3. ArachnideSj such as spiders 
and scorpions ; 4. M^riapodes, consisting of juli and 
scolopendrse ; 5. Insecta, containing beetles^ butter- 
flies^ &c. 

The term insect has likewise been suggested by 
the structural peculiarity just alluded to, the trans- 
verse divisions causing the body to appear intersected 
or cut into ; and the Latin word in%ectum, from 
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which it is derived, is exactly synon}inous with the 
Greek one tvrofjM, from which we ohtain the princi- 
pal component part of the term Entomology,* 

Both words therefore are sufficiently descriptive 
of the whole articulated races, and, in fact, when 
originally applied, were designed to embrace them 
all. In the more limited and precise sense in which 
it is now used, the word insect is applied to such 
animals only as present the following characters : — 
no internal skeleton ; a nervous system composed of 
ganglions; an imperfect circulating system; respi- 
ration by nieans of tracheee communicating with Uie 
air by stigmata; oviparous, the sexes distinct; body 
covered by a coriaceous or membranous integument, 
and divided into three distinct sections, viz. the head, 
provided with two antennae ; the thorax, with six 
articulated legs ; and the abdomen, usually having 
the sexual organs at the extremity ; and, finally, not 
presenting these parts in full developement till after 
having passed through (with very few exceptions,) 
several successive changes called metamorphoses^' 

These negative and positive characters, derived 
both from external and internal parts, will be found 
distinctive, and completely exclusive of all the other 

* Scaliger affirms that the word inaeda was applied to thest 
animals, not on account of their appearance, but because the; 
might be cut into or asunder without destroying life. Pliil} 
adheres to the common acceptation, which is, in all probability^ 
the right one. 

•f- Lacordaire*8 Introd. ^ VEnt, I. 3 ; Audouin's hUumii 
d* Entomologies 
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ullied races with which insects have any chance of 
being confounded. To render this the more obvious^ a 
brief notice may be taken of a few of the more promi- 
nent peculiarities presented by each of the other arti- 
culated classes^ when compared with that in question. 
The Myriapcdes make by far the nearest approach 
to them in essential properties^ the internal structure 
being alniost identical^ while many of the external 
parts are similar : thus there are generally two com- 
posite eyes^ two antennae^ and oral organs similar to 
those of masticating insects. The differences^ how- 
ever^ are sufficiently striking, and consist of the 
numerous segments, without any division of the body 
into thorax and abdomen ; in the number of feet^ 
always exceeding six^ and sometimes amounting to 
two hundred ; and in the body acquiring with age 
an increase in the number of the component segments. 
The Arachnidea generally have the head soldered to 
the thorax, and many of them seem to have no other 
incisure than that which separates the thorax from 
the abdomen ; no antennsB nor composite eyes ; more 
than six feet, and the generative organs placed, with 
very few exceptions, under the belly before the 
middle. In that section of them named Pulmon- 
aria, afler the air has been admitted by stigmata, it 
is received by a kind of sacs, analogous to the lungs 
of vertebrate animals, and the circulation in con- 
sequence is pretty complete ; in the other division, 
Trachiana, the respiratory organs resemble those 
of insects, and the circulation is therefore less perfect. 
The Crustacea, agreeing in very many points with 
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Insecta^ differ from them^ in regard to external partfe, 
in Laving a greater nnmber of legs, the head soldered 
to the trunks four antennee^ (in the great majority) 
and the composite eyes usually raised on moveable 
, footstalks ; and, in reference to internal strnctnre, in 
possessing a complete circulation, and branchiae for 
respiration analogous to those of fishes. The only 
connection which the Annelides have with the pre- 
ceding classes, arises from their annulated structure, 
the want of an internal skeleton, a similar nervous 
system^ and in being oviparous ; in all other respects 
they are widely removed from them. Their blood 
is red, like that of the vertebrata ; the head is scarcely 
distinct, and there are no antennse properly so called ; 
none of them possess proper feet, and the majority 
are hermaphrodite. 

Besides these distinctions, special to each indivi- 
dual class of the articulata, they all have this common 
difference from insecta, that they are destitute of 
wings, and do not undergo metamorphosis.* Their 
growth is gradual and insensible, during which many 
of them change their skins, but they preserve, with 
few exceptions, the same form they had at birth. 
Insects, on the contrary, pass through a variety of 
changes, during which they assume such dissimilar 
forms, that it is often impossible to recognise the same 
individual at different periods of its existence. The 

* This assertion, however, must not in one instance he made 
absolute, for in regard to the Crustacea, a certain kind of 
metamorphosis may be assumed as having been recently de;^ 
toonstrated. 
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different stages are four in number, that of tgg^ lari?a, 
jmpa, and imago or perfect insect 

All insects are, strictly speaking, oviparous. The 
few instances which might be supposed to prove that 
this is not universally the case, are more apparent 
than real deviations from the general law. Certain 
two-winged flies, cocci, ground-bugs, (^Cimicidce.) 
and aphides, give birth to larvae ; the forest-flies of 
the singular genus Hippobosca, and its near allies, 
eiiter the world in the pupa state. The larvae in 
qBestion, however, are not developed in a uterus by 
means of a placenta, like the embryos of true vivi- 
parous animals, but come from eg<rs hatched 'viithin 
the body of the mother ; while the forest- flies, besides 
Wing hatched in the same manner, likewise pass the 
penultimate stage of their life, which is probably of 
very short duration, in the matrix of the parent. 
These two tribes, therefore, may be said to be ovo- 
viviparous. 

The eggs of insects do not often fall under our 
observation, on account of their small size, and being 
carefully concealed, by a variety of ingenious devices, 
that they may not fall a prey to birds and other 
enemies. Their most common situation, at least 
with such as produce herbivorous larvae, is on the 
leaves designed to serve these larvae as food ; at other 
times they are placed in fissures of wood, made by 
an instrument specially designed for the purpose, 
and not unfrequently in fruits and. grain ; many are 
deposited in the earth, and not a few in water. They 
are placed either singly or in groups. Their defenc<> 
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against cold and other atmospheric influences^ con- 
sists of a coating of varnish^ hair or down stripped 
from the body of the insect^ leaves drawn carefully 
around them^ or a covering of frothy matter. The 
female coccus converts her whole body into a cover- 
ing for her eggs, enveloping them closely on every 
side ; the great water-beetle {Hydrophilua piceus) 
deposits them in a bag, and carries them at the ex- 
tremity of her abdomen, like the spider commonly 
observed under stones, {Lycosa saccata,) In form^ 
colour, sculpture, &c., they vary infinitely in different 
tribes ; some of them we have already described and 
figured, and it will be more satisfactory to notice 
the peculiarities of others in connection with the par- 
ticular history of the insects that produce them, than 
to introduce here a lengthened general account of 
objects so dissimilar. 

The number of eggs laid by different species, is as 
various as their properties. At one extremity of the 
scale they approach the vertebrated races, at the other 
they surpass all other animals in the creation. Thus 
a pretty large fly, which may frequently be observed 
resting on the stemsof trees, (3/^sewiWwfl meridiana) 
lays only two eggs, while the female white ant lays 
probably not fewer than forty or fifty millions in a 
year, extruding them, when in the act, at the rate of 
sixtv in a minute 1 Of such as are intermediate be- 
tween these two extremes, the numbers are, of course, 
very various ; but it may he affirmed that insects are 
in general much less prolific than fishes. Among 
the latter, a million occurs occasionally, and half that 
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imoont may be said to be not nncommon. Aleyrodea 
proleteBay a small hemipteron^ is the only recorded 
insect^ except tbe white ant, that makes any approach 
to the last named number^ and even it does not ex- 
ceed 200^000. An insect resembling an ant^ possi- 
bly a Mutilla^ is said to have laid 80^000 in one day. 
The qneen bee may occasionally produce 50^000 eggs 
in a season^ but the ordinary amount does not ex- 
ceed 5000 or 6000. The female wasp sometimes 
lays about 30,000^ but commonly not more than 2000 
or 3000 ; cocci between 2000 and 4000 ; some moths 
a thousand or upwards ; but in far the greater num- 
ber of instances^ even in regard to the more prolific 
kinds^ the number may be expressed by three 
figures ; and^ in the vast majority of cases, the eggs 
certainly do not amount to a hundred. Generally 
speaking, carnivorous species are least prolific, and 
herbivorous ones most so ; an ordination in harmony 
with the supply of food, which is limited and pre- 
carious in the former case, constant and almost in- 
exhaustible in the latter. 

Our acquaintance with the composition both of the 
exterior and interior parts of insects' eggs, is far from 
being complete. Tbe integument generally offers but 
little resistance, being a mere membrane, not unfre- 
quently so transparent as to reveal the changes that 
take place within ; at other times it is hard, dense, and 
tpaque. The former is the case with eggs deposited in 
the earth, (as takes place in many Coleoptera, Orthop- 
tera, and Hemiptera,) the moisture and protection of 
which are probably indispensable for preventing the 
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eyaporation of the fluids ; the latter is exemplified btr 
such as are exposed (as they often are among the 
Lepidoptera) to the action of the elements. No cal* 
canons ingredient enters into the composition of the 
enyelope^ as may be proved by the application of an 
acid which produces no effervescence. Under the 
outer envelope there is another very thin pellicle, en- 
closing the fluid within^ the virhole of vi'hich must be 
regarded as the yolk. The latter is a thick granul- 
ated mass^ variable in colour^ and^ as far as it has 
been examined^ found to consist of albumen, some 
animal glue^ a yellow oil, sulphate and phosphate of 
natron. With the earlier stages of embryo life, we 
Hre still imperfectly acquainted; but when it has 
continued for some time^ several organs can be de- 
tected in the process of development. Suckow lirs^ 
observed the intestinal canal, displaying even tlie 
constrictions which separate the oesophagus and in- 
testine from the stomach. Air-vessels are likewise 
visible, but their function is as yet dormant, as 
they have no communication with the atmosphere. 
The dorsal vessel is also developed, and Swammer- 
dam observed its distinct pulsations. The com- 
mencement of the nervous system appears in two 
scarcely perceptible filaments, which gradually ap- 
proximate, till they unite at different points forming 
incipient ganglia. The head, mandibles, and anal 
bom, (when the latter exists,) are, in general, the 
parts most distinctly marked in embryos. 

It 18 a very anomalous fact, that the eggs of insects 
often augment in bulk after they are laid. The rigidity 
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tyf the shell renders this impossible in the generality of 
▼ertebral animals^ and it is not observed to happen in 
other cases where there is no such obstacle^ except 
indeed it be in fishes^ which are said to present a 
similar peculiaritj. In such instances it cannot be 
supposed that the eggs grow^ in the proper sense 
of that word; thej must be considered merely 
as increasing in Yolume by the distention of tiie 
flexible envelope accommodating itself to the larva^ 
which increases somewhat in size as it assimilates 
the liquid filling the interior. M. P. Huber found 
t^e eggs of ants when ready to be hatched nearly 
twice the size of those newly laid. Reaumur^ how- 
ever^ seems to be of opinion that there is a positive ab- 
sorption from witiiout of the surrounding fluids, and 
that in the case of saw-flies and gall-flies, the veget- 
able juices are imbibed from the leaves on which they 
are fixed, in a manner which does not easily admit 
of explanation. 

As the period of hatching depends on temperature, 
it varies virith the state of the atmosphere, and the 
greater or less degree of influence with which that is 
permitted to act owing to the consistency of the egg- 
cover. The natural heat too is sometimes modified by 
the substances in which the eggs are placed, as when 
the nidus consists of dung, for example. In the heat 
of summer, the time that elapses between the depo- 
sition of the egg and exclusion of the larva is not of 
long duration ; but it is too variable to admit of any 
general period being mentioned. In perhaps the 
ansionty of cases, it varies from one to ten days; 
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often it extends to a month/ and occasionally to 
several months. When the eggs of such species aa 
have several hroods in the course of the season^ and 
are speedily hatched to admit of such frequent pro- 
pagation^ happen to he laid in the close of ^autumn^ 
. they continue unchanged throughout the winter^ and 
disclose their larvae in the spring. Notwithstanding 
their generally soft consistency^ insects' eggs can 
bear great extremes of temperature without destroy- 
ing their vitality. There has been no deficiency in 
the ordinary number of insects last summer^ al- 
though many of them would be exposed^ in the 
egg state^ to the unusual rigours of the preceding 
winter. Spallanzani placed some with impunity in 
an artificial mixture^ which reduced the thermometer 
to 22° below zero; and experiments of the same 
nature have frequently been made since, with a 
similar result. The same skilful observer found, 
that a temperature of 90° did not materially injure 
the eggs of the silk-worm, but a higher degree des- 
troyed the fertility of many, and none could resist a 
heat of 144°. The situation selected by the parent 
insect, is often exposed to the highest degree of na- 
tural heat that can be obtained. The Melasomas of 
America lay their eggs in sandy places where the 
thermometer has been found to rise above 70° (R.) 
during the heat of the day, and those of Nyctelia 
have been observed in similar places, where it was 
impossible to hold the hand for a few seconds on 
account of the heat. 

Want of air is more speedily fatal to them than 
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ekher heat or oold, none haying ever been found pro^ 
dnctive after remainmg for a time in the yacnum of 
an air-pump. 

When the whole of the fluid in the interior of the 
^g has been assimilated, and the young lorya ma- 
tured, it emerges either by rupturing the enyelope, 
gnawing it asunder, or pushing open a kind of moye- 
able lid at the end, constructed apparently f^ the 
express purpose of facilitating it^ exit. 

Larva, Insects as often present themselyes to 
our notice in this stage of their existence as in their 
perfect state, and not unfrequently attract our atten- 
tion by their depredations on the produce of our 
fields and gardens. In consequence of being so 
^iniliarly known, they are distinguished by a yariety 
of popular names. Grubs are the larvae of coleop- 
tera ; maggots, mawks, and gentles, those of diptera ; 
and caterpillars the larvae of butterflies, moths and 
saw-flies : the larvas of most of the other races not 
differing materially in appearance from the matured 
insects, do not require a distinctive appellation in or- 
dinary language. Lepidopterous larvae, or the cater- 
pillars of butterflies and moths, we have already de- 
scribed at considerable length ; * those of beetles also 
have been occasionally noticed, t and the particular 
history of the other kinds will be afterwards given 
under their respective orders and families. The pre- 

* See Naturalist's Library — Entomology^ British But- 
terflies. 

t See Naturalist^s Library — Entomology, Beetles. 
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sent remarks are of a more general nature^ and ap<» 
pHcable to tLe whole. 

The majority of larvee have a yermiform appear- 
ance^ the body being long^ narrow^ and inclining to 
cylindric. Such as present this aspect are the kinds 
which differ most conspicuously from the perfect 
insect ; the others differ only in parts which are not 
influential over the general appearance. An obvions 
division of larvee^ therefore^ is into such as are 
wholly unlike the perfect insect^ and such as bear a 
greater or less resemblance to it. They are all des- 
titute of wings^ and have the common character of 
being unfitted to propagate the species. 

Some attempts have been made to classify larves^ 
in a manner similar to that followed with perfect 
insects. These have not, however, been attended 
with much success, both on account of the inherent 
difficulties of the subject, and our comparatively 
imperfect acquaintance with insects in that condition. 
Mr. MacLeay was the first who endeavoured to 
divide them into groups, to which he assigned names 
suggested by the analogy which they presented to 
other articulated animals. Thus, for example, he 
names Chilognathiform, such larvae as offer certain 
analogical forms reminding us of scolopendra ; Chilo^ 
podiform, those resembling juli; and those resem- 
bling lepisma he terms Thysanouriform, This author 
applied his system to the larvae of coleoptera only ; 
Kii'by and Spence adopted the idea and extended 
it to the other orders ; and it has been more or 1 
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acted npott by other authors. Bat in the present 
state of our knowledge^ a classification of this nature 
appears premature, there not- being a sufficimicy of 
£acts and observations on which it can be satis^Eu;- 
torily founded. 

The orders in whidi the larras have a strong re- 
semblance to the perfect insect, are Hemiptera,^ 
0*lhoptera, and certain genera of Nenroptera; in 
all the others, with a few exceptions, ttfere is no 
res^nblance between the two states. 
■ In every instance insects may be considered as 
composed of thirteen segments, including the head, 
but in matured examples these are often merged in 
each other, owing to the disproportionate develop- 
ment of certain parts. In larvae the mode of life, 
movements, &c. being more uniform, an enlargement 
of cue segment is seldom made at the expense of 
another, and we accordingly find the normal number 
distinctly marked. They are most regular and uni- 
form, however, in such as bear least resemblance to 
the winged insects they produce, although they can be 
traced without difficulty in nearly all other instances. 
The three segments immediately behind the head 
correspond respectively to the pro thorax, meso thorax 
and metathorax of the perfect insect, and bear the 
three pair of legs (when these happen to exist,) 
which have been called the true legs, because they 
are persistent, to distinguish them from the abdo- 
minal or prologs which are caducous and peculiar to 
the larvae. The curious structure of the latter has 
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been already explained, aud furtlier details n'ill be>J 
given hereafter. 

Wtenever the \ia\m ore provided with oral organs 
formed for Buction, the same conformation obtains 
in the prefect insect; hut suctorial species ure often 
produced from maaticaiing larvie. In tiie former 
case the nature of the food scarcely varies in the 
whole course of ihe aaimal's existence ; in tlie latter 
it must necessarily he quite dissimilar. The Tarioaa 
parts of the mouth, as well as other appendages ofu 
the head, are analogous in form und function to thos 
that exbt in the imago. An upper and under lip,^ 
mandibles and masillEa, and from two to six palp^ 
can be distinguished ; artennte and eyes {the lattarll 
generally of the simple construction,) s 
present, in far the greater number of i 
mandibles vary in form and consistency according 
the nature of the substances upon which they t 
designed to act; in many carnivorous tribes thej 
are long and curved ; and in Dytiscus, HemerobiiiM 
and Mynnelion, they have another and a singnlw 
function superadded to their ordinary uses; they ai 
perforated throughout tbeir whole length, and tbni 
form a tube through which the animal sncks 
juices of the prey which it has secured by t 
means. Among many Diptera, the mandibles 
as instruments of motion ; the larva fixing its poste. 
rior part to the plane of position, and then stretching 
its body in advance, seizes some point of suppoit 
with its jaws, and by their aid easily drags the hoifi 
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fbrwardsf Maxillad are sometiines wanting, (as 
among many dipterous larve,) bnt when present they 
are placed immediately under the upper jaws^ and 
are more or less subservient to mastication. They 
are generally without the lobes which distinguish the 
corresponding parts of the imago^ but there is^ for the 
most part, a palpiform process, analogous to the in- 
ternal maxillary palpus, or what is called galea in the 
orthoptera. Palpi exist in all larvee save dipterous 
and hymenopterous ones, but they are often short 
and inconspicuous. The maxillary palpi are some- 
times four in number, at other times onlv one is at- 
tached to each maxilla ; the labial palpi are always 
limited to two. Their shapes are conical, setaceous 
or filiform ; the joints variable in number, and not 
unfrequently branched. The upper lip presents 
nothing peculiar, but the under lip, in the tribe of 
dragon-flies, {LiheUulidae^ assumes a very singular 
form, as will be seen when we come to specify the 
peculiarities of the order Neuroptera. In connection 
with the under lip, there is an instrument peculiar to 
some larvs, namely, a spinneret — a small conical tube 
through which the silken threads are drawn, which 
are so indispensable to the economy of a large pro- 
portion of them. The antennee are far from presenting 
that variety of design and beauty of structure which 
render them, not unfrequently, very ornamental ap- 
pendages to insects in a state of maturity. They are 
ofien entirely wanting^ (as in the maggots of many 
two- winged flies, bees, &c.) and frequently so minute, 
that even when they do exists the:^ cannot easily bo 
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detected: Not rorelj, however, thej are p^ty oon- 
spicttoas, consisting of four or five joints in the ma- 
jority of beetles, and of two or three in caterpillan. 
The joints are frequently contractile within each other, 
80 that the antennas can be protruded or withdrawn 
at the pleasure of the animal. 

The head of lar\r£e is usually of a harder substance 
than the rest of the body, and in that case is com- 
monly of a triangular or orbicular shape ; but its 
covering among the diptera is sofb and membranous, 
from which results the singular anomaly that it is 
capable of dilatation and contraction, and therefore 
of assuming any form the insect may desire. The 
remarkable spines that arm the heads of many foreign 
caterpillars have been already mentioned.* 

On the various and numerous appendages of larvae, 
whether serving for respiration, ornament, or defence, 
it is unnecessary to enlarge in this place, as it would 
only be anticipating what can be more appropriately 
introduced hereafter. Their anatomy will be con- 
sidered conjointly with that of the perfect insects. But 
there are other interesting features in their history, 
to which it will be most convenient to advert in this 
place, namely, their growth, moulting, and prepara- 
tions for entering upon the pupal or penultimate 
state. 

The growth of larvae is in most cases rapid. The 
whole structure of the animal, indeed, indicates pro- 
vision for its speedy increase in size. The instru- 

* See Naturalist's Library— Entomology^ British But- 
terflies. 
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meuts of mnndacation are strong and efficient ; the 
digestive organs greatly developed^ and the skin perio- 
dically thrown off to remove any impediment to tlie 
distention of the body. The consumption of food is 
necessarily greats in some cases exceeding that of 
any other animals, regard being had to their respec- 
tive size. In &ct, many of the kinds which consume 
the foliage of plants eat with little intermission ; and, 
in some instances, they continue to feed both by night 
and day. The growth of the larved of flesh-ffies 
{^Sarcopkaga) is unusually rapid, some of them having 
been found to become 200 times heavier in twenty- 
four hours. When it has attained its full growth, 
the caterpillar of the goat moth is sometimes 72,000 
times heavier than when newly hatched. The ex- 
periments of Count Dandalo on the silk-worm, make 
it appear that when just batched^ this caterpillar is a 
line in length, and a hundred weigh about a grain ; 
after the first moulting, the length of each is four 
lines, and a hundred weigh fifteen grains; after second 
moulting, length 6 lines, weight 94 grains ; after third 
moulting, length 12, weight 400 ; after fourth moult* 
ing, length 20, weight 1628; after fifth moulting, 
the length of each is upwards of three inches, and a 
hundred weigh about 9500 grains. 

The number of these moultings or changes of skin 
varies greatly in different insects, but it is always alike 
in the same species. The intervening periods like- 
wise yary, being dependent on the length of life 
allotted to the larvse. In the silk worm, as has just 
been seen, the moultings are five, and all these occur 
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within the space of thirty daj's. From five Uiey 
extend to nine or ten, the latter number having been 
observed in the tiger moth, {Chdonia caja.) But 
the great majority of insects do not undergo this npe- 
ratioii oftenor thon three or four times. The cater- 
liillurs of butterflies are usually limited to the for- 
mer of these numbers, those of motlis to Llie latter, 
but among moths many other exceptions occor 
besides the one mentioned above. The proximate 
cause, as already intimated, of thia moulting, is 
the more rapid expansion of the body than of the 
skin, whicli, in consequence, soon exceeds the capa- 
city of its envelope : tlie latter, it m true, admits 
of a certain degree of distention, but a few fixed 
points on its surface, as well as the rigidity of the 
part enclosing the head necessary to give support 
t« the masticating organs, prevent it keeping pace 
with the growth of the body. The larva ceases 
to eat when the chang-e is approaching, and, iluring 
this temporary suspension of its ordinary employment, 
the fat lying immediately beneath the outer glcin 
is absorbed, a ciTcumatance which greatly hastens 
the crisis by abstracting the moisture from the akin 
and shrivelling it, while, at the same time, it tends 
stiil further to dilate the internal parts. The colours, 
being dependent in a great measure on the fresfa- 
RcsB and moisture of the skin, also become dull 
and confused. The only motions made by the lame 
are oecasional contortions and undulatory movements 
of the segments, which ultimately produce a complete 
Kporation between tbe exterioc skin and the new 
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one beneath it By contiDuing ihese^ a rent is soon 
made, usually on the back behind the head, through 
which the creature forces its way, while the exuYise 
are held back by the hinder extremity, which the larva 
was careful previously to attach to some object vnth 
this very design. The divestment is so complete and 
adroitly managed that the cast integument may 
easily be mistaken for a living larva, as it exhibits all 
the parts which characterised it, apparently without 
having undergone any material change. This process 
of renovation, however, is not wholly confined to the 
external parts ; several of the viscera also are said to 
cast a fin^ skin, and even the aeriferous tubes, though 
so numerous and delicate, undergo the same process, 
and the rejected membranes are gradually expelled 
from the body through the stigmata. 

Several tribes of larvse do not change their skin at 
all, not even when about to become pupse. These 
belong chiefly to the order Diptera, whose membran- 
ous contractile heads and expansible skin removes 
the necessity of subjecting them to the same law as 
those differently circumstanced in these respects. 

The last change of skin, which occurs just before 
the assumption of the pupa state, is essentially similar 
to the others, but it is preceded, in many instances, 
by certain precautions and preparations, with a view 
to security and comfort during the quiescent condition 
about to ensue. The larva leaves its wonted haunts, 
and seeks some retreat where it will be less exposed 
to the weather and its numerous living enemies ; the 
crevices of trees and walls^ the shelter of dead leaves^ 
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or stones, the eaves of out-houaes, and similM 
plaeea, ore induBtrionsly sought ahcT, and many bury 
themselves a considerable depth in the eartli. But 
the selection of a suitable retreat is far from being 
their only care, at least with a great many; other 
precautions are resorted to, many of which afford 
examples of singular ingenuity and perse vertnglabonr. 
This is particularly the case with the caterpillars of 
butterflies and moths. The former either suspend 
their chrysalides hnrizontally by the tail and a Gii1<en 
hand round the middle, or by the tall alone, allowing 
the body to hang perpendicularly. The manceuvres 
by which the caterpillar manages to place the band 
round its body are extremely curious and interesting, 
and have, therefore, been particularly described in the 
volume of this series already mentioned and to which 
we must again refer. The cocoons of moths have 
likewise been described in a similar volume de- 
voted to their liistory ; and that tribe of insects af- 
fords the best examples of this species of fabrication. 
Most of the Hymenoptera likewise form silken 
cocoons ; a few Coleopterous and Dipterous genera, 
{Hypera, Donacia, Mycetophila,) and the Neurop- 
terouH groups Hemerobius and Myrmeleon ; the latter 
diilering from nearly all the rest in having the ap- 
paratus for spinning their threads at the extremity 
of the abdomen, insteBd of in the head. Cocoons of 
■ilk are often strengthened by the addition of other 
materials, such as particlceof earth, portions of leaves, 
fragments of wood, &c. ; and occasionaliy cocoons are 
formed altogether of these substances held together bj 
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s glatinous secretion withoat the assistance of threads. 
Saw-flies^ and some other Hymenopterous tribes, 
conatruct a doable cocoon^ the outer one not united 
to the interior^ but inclosing it as the shell of a nut 
does its kernel. Many larv» dwell in habitations 
which they form with much skill and labour, to de- 
fend their tender bodies, and these likewise serve as 
a ready and efficient protection for the pupa. Such 
are the cases of the May-flies (PhrypanecB) which 
are common in slow flowing streams, and curious on 
accoont of the materials with which they are" covered ; 
the mantles of many leaf-rolling caterpillars, and the 
portable tents constructed by others. Dipterous 
larvcD are frequently converted into pups within their 
own skin, which changes its form and becomes of a 
more rigid texture for the purpose of affording it 
more effectual protection. The change to a pupa 
does not always take place immediately after the 
preliminary arrangements are completed, although 
the contrary is the general rule ; a period of inactivity 
ofien ensues ; and some caterpillars remain unaltered 
within their cocoons for months together. 

Pupa. This is the most general term applied to 
insects in the third stage of their existence, that, 
namely, which intervenes between the larva and 
imago. It was suggested by their appearance, which 
resembles that of a child wrapped up in swaddling 
clothes, all the parts being closely folded down, and 
enclosed in a general envelope. It is, therefore, very 
applicable to the majority of them, as they are com- 
pletely dormant and inert, incapable either of moving 



or of taking food. But although this ia the general 
condition of pupa, it is by no means uniTersally bo; 
many scarcely differ in appearance TToni ttieir lorrn 
and are etjually capable of moving about, and L'qualljr 
Toracious. This afibrds a, coorenienl means of sepa- 
rating them into two great divisions, the one eomprc 
heading Bach as reserable their larrte, the other 
those which bear no resemblance to their larvte. To 
the first of these divisions belong ail those pupffl which 
Linnwus called complete, viz. the Orthoptera, Hem- 
iptera, (with some exceptions,) and certain tribes 
among the Nenroptera. The principal perceptible 
difference between these pupie and the perfect in- 
sects consists in the wings not being fully deve- 
loped ; but these organs approach gi-aduaily to a. 
state of greater maturity with the age of the pupa, 
although without breaking through the case that con- 
tains them, The general form of the body, and the 
organization of the month, arc similar in both states, 
the other differences besides the one indicated, 
when such exist, being confined to the legs or certain 
other parts of structure which are of utility to the 
papa when it differs in. its econrtny, as sometimes 
happens, from the imsgo. Thus the pujia of Cicada 
has the forelegs greatly thidtened and adapted fot 
digging, because in that stage of its life it lives be- 
neath the ground; after undergoing its final change 
it frequents trees, and the fossorial legs, being no 
longer useful, disappear. The respective statei 
of larvfe and pupa in the tribes in question being 
not indicated by any marited character, it is ofteL 
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very difficult to say at what precise point of time 
the transition firom the one to the other takes 
pkjCe ; and in such species as are perfectly apterous^ 
(sach as Cimex Lectiilarius and many Phasmidsd^) 
a like difficulty may he experienced in distinguishing 
the pupa from the imago. 

The second division comprises the pupa of all the 
orders not enumerated ahove, and constitutes, there- 
fore, hy far the most extensive of the two. Although 
they agree in the general property of heing wholly 
unlike the larvee, and in heing incapahle of eating and 
walking, they yet offer not unimportant distinctions 
among themselves in several particulars. Some have 
all the limhs encased in separate memhranous en- 
velopes, and therefore lie free, although closely ad- 
pressed to the hody ; others are covered iivith a hard 
skin or horny case, on which the different parts can 
be traced by their forming projecting lines ; while in 
others the integument is opaque and uniform, con- 
cealing every thing within it. To the first of these 
belong the entire orders Coleoptera and Hymenoptera, 
as well as certain tribes among the Neuroptera and 
Diptera. These were called by Linneeus incomplete 
pupae, by Lamark mumioB coarctatce, and by Bur- 
meister pupcB exaratce. The second form the obtected 
papas of Linnssus {pupcB larvatoB, Burm.) and com* 
prehend all those of the order Lepidoptera, which are 
usually known by the term chrysalis. The third sub- 
division includes the larger proportion of the order 
Diptera, which were the pupcB coarctatce of Linn., 
the case heing nothing more than the dried skin of 
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the larvffi. The following figures afford exftmplearf'l 
these different kinds of pupce, the numerals refcrrini 
to the order in which they have just been named. 




On examining the interior of a pupa munedjately 
or shortly after it ia formed, it is found to consist al- 
most entirely of a milky fluid, which soon, however, 
acquires the consistency of pulp, when the members 
of the future insect can be detected. They are not 
long in enlarging hy the absorption of the ambient 
matter, and when they acquire their full size, they 
completely fill, in most instances, the interior of the 
pupa-case. The integument, as above intimated, 
varies greatly in its consistency. In the Lepidoptcm 
it acquires its rigidity from a viscous fiuid, which 
ooies out from the region of the thorax, and spreads 
over the whole surface, forming a hard and varnished 
shell. The superficies is for the most part naked. 
In Bome coses, howeveT, it is tufted with hairs, (as 
in Org^ia padibuTida, Leucoma Salieii;) occasionally 
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it bean insulated q>iiies; and not unfrequendy it 
is tabercular. The colour of the kinds that are 
little exposed, from their situation^ to the action of 
light, is generally yellowish white ; many of those, 
however, which are concealed beneath the earth, 
are light-brown ; most of those belonging to the Lep- 
idoptera are greenish or brown, sometimes speckled^ 
and occasionally ornamented with golden spots, on 
which accbunt they were first called Chrysalides and 
Anrelise. Many piip» have strong angular points 
projecting frx>m various parts of their bodies, and 
bometimes these are processes designed for a par« 
ticular function. Such, for example, are the clavate 
appendages which project from the sides of the 
thorax in the pupee of gnats, and some other dipter- 
ous species which live in the water. The dorsal 
segments of many are armed with sharp serratures 
looking towards the anus, which serve an important 
purpose in their economy, for it is by their means 
the pupa works its way to the surface of the ground, 
when the perfect insect is about to be disclosed. 
When the segments are curved, the convex side, by 
means of these spines (called adminictda by Kirby), 
finds a point d* appui higher up than it occupied 
formerly, and when it has attained this elevation, 
another^ curvature of the abdomen enables it to 
gain another step. In this way they have no difii- 
culty in rising to the surface merely by wriggling 
the abdomen from side to side. This structure vs 
well exemplified in the large pupa of the goat moth, a 
highly magnified view of whose serrated dorsal ridges 




The pupa baring made so mucL i 
proach to the perfect Form than the larva, exhibits 
some indicadon of the principal divisions of the body 
which afterwards become bo strongly marked. A 
elight coDStriction frequently pointB out the bound- 
aries of the head, thorax, and abdomen. Regarding 
the exterior alieath as the case (theca) of the pupa, 
Kirby and Spence have B«^gned a nomenclature to 
its principal parts ; the anterior division enclowng the 
head, is called the Head-case (ccfAalO'tieea) ; next 
to this is the Tninlc-cose {et/to-fheea) ; and lastly the 
Abdomen-case (gsstro-lkeca). Tbo coverings of afl 
the other parts receive nnraes from the Greek word* 
for these parts compounded with thecu; thns die 
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eye-ease is called Ophthalmotheca^ the antennee-cases^ 
Cerathecffi^ &c. 

The length of time insects pass in this stage of 
their existence varies from a few days to nearly two 
years. Each species^ however^' has in general a de- 
finite period assigned it from which there is no mate- 
rial deviation^ unless under very peculiar circumstances. 
Perhaps the most general duration is from two to four 
weeks^ hut^ even in the same species, this depends 
upon the season of the year^ for a pupa which would 
disclose the perfect insect in a few weeks during the 
summer, will frequently lie dormant throughout the 
entire winter. Unless a provision of this kind 
ohtained, it is ohvious that many insects would in- 
fallihly perish from heing hrought into existence at 
a time when it is impossible to find the means of 
maintaining life. The immediate cause of this pro- 
longation of their quiescent condition is to be found 
in the effects of the winter's cold, the more remote 
one in the wise ordination of providence. Artificial 
heat, as has been already stated in a former volume, 
will mature the perfect insect and make it burst from 
its prison at any period of the year; and, in like 
manner, artificiid cold will retard its birth. From 
these considerations, it is obvious that the evolutio:^ 
of the imago depends on the evaporation and assimi« 
lation of the fluids, and this takes place in a more 
speedy or tardy manner, according to the greater or 
less degree of heat to which the pupa is exposed ; it 
does not, however, happen that pupee of the same 
species^ placed in precisely the same circumstances. 
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tlwaja produce the imago at the same time 
difference of many montliH, even of yean, hu beClt 
observed in certain instances, an anomaly which 
Lave hitherto found no means of explaining, although 
it is not difficult to perceive tliat it may often tend to 
the benefit and even the preservation of the species. 
The manner in wliich hutturflies and moths meJie 
their escape from their pupa-case, when about to 
become denizens of the air, has been already ex- 
planed,* and it only remains for us to say a few 
words respecting the mode in which this operation is 
accomplished among other tribes. The incomplete 
pupEe have a comparatively easy task to perform, 
as their limbs are each in a separate envelope, and 
when one is free it can assist in the extrication of 
tbc others, fiut the coarctate pupie are enclosed in 
a common case, the texture of which is more than 
usually rigid and unyielding ; unlessj therefore, s 
special provision Lad been made for their liberation, 
their condition would have been nearly hopelesa. 
This provision consists for the most part of a circular 
HUture near the anterior end, where the head lies, 
which BO weakens the adhesion of tlie end to the 
body of the puparium, that it can he pushed open 
from withiu hke a kind of lid, and olford snificient 
room for the inmate to escape ; this lid, in some 
instances, constats of two aemicircular pieces, which 
open like a pair of folding doors. Reaumor has made 
ua acqumnted with the singular fact that some kinda 






• See volume of Nit. Lib. formetij lefened 
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of Dipterous insects have the power of introducing 
air into their pupa-case for the purpose of forcing a 
passage out of it. The air is said to he introduced 
under the middle part of the head, which hecomes 
inflated into a memhranous vesicle, and thus acts 
upon the end or lid of the pupa-case, and, in time, 
forces it open. This singular lever is necessary in 
the case of the flies alluded to, in consequence of the 
suhstance of the puparium heing so hard as to ofler 
more than usual resistance. 

Many suhterraneous pupse assume the perfect form 
heneath the ground, and others make their way to 
the surface hefore undergoing that change. In the 
former case, the insect remains where it was disclosed 
till it acquires sufiicient strength and hardness to 
render it safe to force a passage upwards ; the rose- 
chafer {Cetonia aurcUa,) continues about fifteen days, 
the cockchafer {Mdclontha vulgaris,) and Oryctes 
nasicomis, nearly a month. This, however, would 
obviously be impracticable for soft winged insects, 
(such as moths, two- winged flies, &c.) and it is, 
therefore, necessary that they should reach the sur- 
face (whether it be of the ground or the rotten trunk 
of a tree,) while yet pupee. We have mentioned 
the means by which the pupa of the goat-moth effects 
this, and a similar plan is followed by most others so 
circumstanced. Such pupse as are enclosed in co- 
coons are provided with means for forcing a passage 
through this additional obstacle of which an account 
has been given when treating of the insects by which 
cocoons are usually constructed. Other peculiaritief 
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exhibited by pupte previous to the disclosure of 
perfect insect will be afterwards given in the particn-l 
Iw history of the Onlers, to which we therefore refer. 

Imago or Perfect intect. When au insect quits its 
pupariuni, it is said to lie complete or perfect, be- 
cause it has then gone through all its changes, has all 
its parts fully matured and developi^d, and is capable 
of executing all the functions peculiar to its nature. 
The sexual distinctions, in particular, are now mani- 
fested, and the species become capable of continuing 
their kind. The wings are unfolded, and by their 
means they may almost be said to become inhabitants 
of a new element. It is now, in short, that, consi. 
derad collectively, they exhibit in an especial man- 
ner all that diversity of form, peculiarity oF structtu^, 
beauty and variety of coiouring and ornament, as 
well as those singular instincts and modes of life 
for which the class is go remarkable. 

In considering the perfect insect in this place, we 
propose to give a view of its external and internal 
structure — in other words, of the exterior cniat and 
organs as they appear to the eye, and of the internal 
parts as ascertained by dissection, or the anatomy 
properly so called. In sc doing, we must necessarily 
render our account as general as possible, reserving 
the details of the modifications which the various parts 
undergo, till we come to treat of the separate orders ; 
for it is, infact, by these modiiications that the various 
orders are constituted, and a review must, therefore, 
be taken of all the most important parts of strno- 
ture as introductory to each, before it can be folly 
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undentood iu wliat its pecoIiMr Gbaracten and attrU 
bates consist ' 

The extenial mtegamfsnt, or crast of insects, oo« 
capies the place of the skin in higher animals, as it 
finms a general enyelope for all the parts ; but, nnlike 
the skin, it is of a rigid and homy consistency. In the 
latter particolar it is liable to a good deal of Taria- 
tion, being sometimes homy and inflexible, (as in 
beetles,) at other times comparatively soft, and yield- 
ing to the sli^test pressure. In all cases, however, 
it has soffident strength to give effectual support to 
the musdes, which are attached to its interior surface, 
dios serving the same purpose as the bones of the 
vertebrata; on this account, insects have been some- 
times described as bearing their skeleton extemally. 
Besides resembling the trae skin in its situation, it 
is found to display further conformity to it, in con- 
sisting of three principal layers, viz. the epidermis or 
exterior layer, the rete mucosum, and lastly, the 
leathery tunic, sometimes called the dermis or corium. 
The first of these is smooth, shining, and generally 
uncoloured, for the most part thickly perforated with 
small holes, through which the hairs rise to the sur- 
face. The mucous tissue {rete mucosum) consists, 
according to Strauss, of two layers, the upper of which 
is closely attached to the epidermis, and in this reside 
the brilliant colours with which so many insects are 
adomed.* The third layer is without colour, and 

* Except, of conne, the Lepidopteia, in which the colours, 
•• it well known, an produced by a tuperficial covering ■ 
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consieta of Tarious etrBta of complicated filres, which 
adroit of being Gcparatctl from eacli otlier. It is 
from tbia Hkjn tbat the hairs originBte, and from which 
tbey derive llicir nourishment. 

In regard to- chemical composition, the esternal 
corering approaches to the nature of horn, but it 
difiers from that Buhatance by the admiictare of a 
peculiar substance, viz. chitine or eatoraoline. Por- 
tions of phosphate of lime and magnesia are also 
CoDBtitueot iugredieate, oltbtmgh thej exist in small 
quantities. One of the peculiar properties of chitine 
ig it8 insolubility in potass. " Sxliihited separately, 
which is very easy, by means of steeping horny parts 
in a solution of potass, it appears as an almost colour- 
less transparent substance, which becomes browu 
in nitric acid, and in tlie dry distillation produces no 
carbonate of ammonia, and therefore appears t» 
contain no azote ; it buma without previously melting, 
but is soluble in boiling or heated sulphuric acid. 

" Besides the above, small portions of albumen, a 
peciUiar brown colouring matter, which dissolves in 
caustic potass, but not in Iraiiing alcohol, as well ua 
traces of phosphate of iron, have been found in the 
homy integument of insects, upon diSerent analyses. 
Tho albumen belongs donbtlesaJy to the third tunic, 
OS does the brown colouring mutter to the mucous 
rete; to this, also, we attribute the chitme, where- 
by the true horny skin, namely, the epidermis, will 

Kn\ra: jet even these scsles. according In Cusiet, obtain their 
calaur from huing, ia the chrynalis, in a atato of mucoatj, 
nmUor to tbit which is found under the skin of the CBterpiUar. 
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be found to agree entirelj with the horng of the 
higher animals."* ^. 

The integument is more or less obviously divided 
in a yertioal direction into thirteen segments^ and 
each of these segments has been supposed to consist 
of four parts intimately united^ which would make 
the whole case consist of fifty two p]eees.t But 
the three most obvious divisions, manifest to the 
most cursory observation^ are the head, thorwc and 
itbdomefu 

The Hbad is'very variable in shape^ but most com-* 
monly spherical^ mther the longitudinal or transverse 
diameter predominating. It forms a kind of box^ 
having an aperture be^re and behind : the former 
is occupied by the organs of the mouthy the latter by 
the muscles. See, which connect tlie head with the 
thorax. The whole of the lateral superficies is oc- 
cupied by the eyes. Particular regions of it have re- 
ceived names from the analogy which they are thought 
to bear to the parts of the head in the higher animals, 
but scarcely two authors agree in their nomencla- 
ture and definitions. Considered as a whole, the 
cephalic box may be regarded as the skull, (craniumy 
since it encloses what is regarded as corresponding 
to the brain of the vertebrata. The upper portion 
lof the skull extending from the region of the eyes 

* Bunneister ManusI of Entom. ; Shuckard^s Trans, p. 231. 

•f- •* In many of these," says Mr. Newman, " each segment 
very evidently consists of a dorsal, a ventral, and two lateral 
plat^ or bones, which would produce the number two hun- 
dT9d and eight.** Eni, Mag, i. 398. 
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backwards, is the Epicranium, the poiterlor portion 
of which, vhere the stemmata are often situated, is 
I the Vertex. Bounding the epicranium in front and 

' extending to the clypeus, ia a space which has been 

called the foreliead, {J^oni). The dypeui {nasia of 
I Kirby, Epistome of LatreiUe,) occupies the ante- 

rior part of the head iTnniediately above the mouth, 
I it being apparently its office to guard the oral organs 

from injury. Sometiiues the whole of the anterior 
portion of the head from the mouth to the region of 
the eyes, is denominated the face, (/aeie^) and in 
certain tribes particular parts become developed, 
and consequently require to he indicated by addi- 
tional names, which will be af^rwards noticed. On 
the lower and lateral regions of the head, the fol- 
lowing parts may be particnlarized : the Gula or 
throat, which lies immediately posterior to the under 
lip, and extends to the point where the head joins 
the prothorax : the cheeks, (^gence) composing the 
eides of the head from the eyes downwards to the 
mouth ; the posterior portion of which lying in tha 
■vicinity of the eyes, is termed the temples, (tempora.) 
I When the head is vertical or nearly so, the back 

part of it is called the occiput.* 

Such are the principal fixed parts of the cranium, 
if we add the eyes and ocelli ; when others rcquir* 
to be definitely pointed ont, they may in general h« 

L intelligibly named and characterised from tlicir pro^ 
pinquity to other parts. We are now to notice tlUk^H 
* Fordelitieationeofthe different pnrtnof (be head, thoajl^l 
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AOTeable partem namely, die antenna and die organs 
of die moudi. The fonner are die conspicuous and 
well known jointed organs, placed one upon each 
side of the head between die angle of die mouth and 
the eyes. They are never wholly absent, and never 
exceed or &11 short of die number mentioned. They 
are planted in a cavity or socket, (TortUus) and 
die base is usually subglobose, forming the pivot 
upon which die antenna turns. Each of the joints 
of which they are composed has a separate motion, 
and they are therefore susceptible of every flexure 
the insect may require to give them. In regard to 
situation, general form and construction, number of 
joints, clothing, &c., antennae vary gready in different 
tribes, and their peculiarides in these respects will 
be specified when treating of these tribes separately. 
The mouth of insects differs in its external appear- 
ance according as it is designed to act upon solid or 
liquid food ; in other words, according as it belongs 
to a masticating or suctorial species. But although 
so dissimilar in external aspect, the component parts 
are essentially the same in both. In masticating 
insects, (jnandibulatd) the parts are free and highly 
developed; in suctorial species, (kattsteHata) they 
are more or less united, forming a kind of tube for 
the transmission of fluids. Although we have already 
described both these modifications of form, some re- 
capitulation may be useful in this place, both for the 
purpose of presenting a continuous view of insect 
structure, and conve3dng as accurate a notion as 
possible of parts so essential, whether viewed in re- 
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ifttion to llie insect's economy, or tiie uses that Lara 
been made of them by naturalists in their Bystematic 
arrangemcntB of the cle^. 

When a mouth orgH.uiBe<l for mastication is viewed 
•from above, the first part that meets the eye is the 
inbmm or upper lip. It is a comeous plate, of 
very variable form, ttnitcd posteriorly by a mem- 
branous bingo to the clypeus, with wliich many 
authora, and among others Fabricius, bavo con- 
founded it. Ii covers the mouth above, and assists 
in retaining the food while undergoing the pro- 
cess of mastication by the mandiblfi. The last 
named organs, otherwise called the upper-jaws, are 
two strong', triangular, wedge-shaped, or elongated 
pieces, placed immediately below the lahrum, arti- 
culating with the hea<l by means of apophyses or 
processes, and moving horizontally in opposition to 
each other like the blades of scissors. When of & 
homy substance, which is usually the case, they ar© 
commonly dentate on their inner edge, but the den- 
ticulations are seldom or never alike in both blades, 
but ao arranged that the projections of the one enter 
the notches of the other, thus admitting of a close 
The maxilla, or feeler-jaws, as they have 
not inappropriately been called, ore placed below the 
mandibles, and correspond to them in being two tri- 
mignlar hooks, moving horizontally in opposi^on to 
each other. They are always smaller than the mon- 
liibtes, usually of a more delicate texture, end instead 
of being toothed on their internal edge, ar& for the 
it port fringed with hairs or bristles. They maji 
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be regarded as ^Tisible into four parts : the insertion 
or hinge^ {eturdo) which is the lowest portion by 
which it articulates with the throaty and which is 
usuallj placed nearly at right angles with the follow- 
ing part The latter is the stalk, {stipes) generally 
pretty strong and thick^ at least in its upper part^, 
altboi^h frequently it is sofb and membranous 
beneath. Attached to this^ on its outer side^ is a 
small portion which has been named the feeler-beareif 
(jsgiuamepalpifire of Strauss^) because the maxillary 
palpus is idways inserted on its outer edge. The 
terminal portion of the maxiHa^ which usually ap- 
pears in the shi^ of a hook/ ciliated on its inner 
edge, amd ft'^uently toothed at its extremity^ is the 
Buudllary lobe> (internal lo6e of Latreille^ lacinia of 
Macleay.) This, which i& an important part^ as it 
acts immediately upon the food, is very often simple, 
but at other times it is divided into two pieces, in 
which case the one is called the external, the other 
the internal lobe of the maxilla. The external lobe 
is sometimes called the galea or helmet, (this is its 
appropriate name among the Orthoptera) but when 
it is jointed and palpiform, as it frequently is among 
the eamivorous Coleoptera, it is commonly describe<l 
as the internal maxillary palpns. The mamillary pal- 
pus properly so called, is a pretty long, jointed, com- 
monly filiform process, the presence of which alvt^ys 
distiugmshes the maxillae from the mandibles. The 

* The lobe of the maxillse is occasionally terminated by a 
moveable clair, as may be seen in certain Orthoptera and the 
tribe of Cieindelids or tiger'-beetles; 
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rery variable } ^H 
creat variety ^^ 



ligure aod proportion of tbe joints are very i; 
the terminal joint especially oKhibita a great variety 
of forms, ivhitli are of g-reat service in distinguishing 
genera. Tlie number of jointa never exceeds sis. 

Closing the month on the underside is a piece 
which acts aa an antagonist to the upper lip, and 
has therefore been named the under lip or labium. 
The basal portion of this constitutes the mentum or 
chin ; which is a quadrangular, trapezoidal or semi- 
circular plate. The port immediately adjoining this 
and anterior to it, is the labium properly so called, 
usually bearing the labial palpi. The terminal por- 
tion is the ligula or limb, frequently divided into lobes. 
The labial palpi are similar in structure to the max- 
illary pair, but they always consist of a smaller 
number of joiuls, the greatest amount never exceed- 
ing four. 

The tongue (lingua) is usually a very obscure 
member of the tropin, and authors do not always 
assign that name to the same organ. It may be 
described as the lining membrane of the under lip, 
the anterior angles of which sometimes protrude in 
front, as may be seen among the Carabidae, a tribe 
in which the projecting points hate been named 
paraglosstB. It is most distinct among the orthoptenw 

On examining a mouth formed for auction, it ap- 
pears, at first sight, to be constructed on such a dif- 
ferent model from that just described, that it seems 
almost a hopelosa case to attempt to trace any analogy 
between the parts. But it is not long before wa 
can discover an essential agreement, although the 
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tarions orgBoa are, of conrse, greatly modified^ some 
being more fully developed, and others becoming 
almost or wboUy obsolete. Three principal types of 
form in the constniction of the month prevail among 
haustellate insects^ which have received the names 
of Promuscis, ProboscU, and Haustellum, Each of 
these is characteristic of a particular order, and will 
therefore demand a detailed examination in the sub- 
sequent exposition of the peculiar characters of these 
orders ; at present it may be merely remarked, that 
the tube for the transmission of the fluids is generally 
formed by the elongation of the maxillae, accompanied 
with some accessory parts, sometimes the upper, at 
other times the under lip forming a lengthened sheath 
to support and protect the other parts. 

The next primary division of an insect which re- 
quires attention is that which may be described gene- 
rally as lying between the head and abdomen, viz. 
the Thorax. It is a highly important part, in as much 
as it bears all the organs of motion, and determines 
in some degree the whole shape of the insect ; the 
variety of its forms and the multitude of pieces en-^ 
tering into its composition, render the study of it 
rather difficult, and this difficulty has been increased 
by the complex nomenclature which has been assigned 
to its parts. A slight inspection suffices, for the most 
part, to shew that it is made up of three principal 
parts ; the anterior of these, bearing the fore-legs, is 
termed the prothorax ; the next, which supports the 
middle-legs and the fore- wings, (in such species as 
are provided with four wings,) is the mesathorax ; 



iM INTBODUCTION" iO 

ibidt Ae liiiider seetioti^ to nMoa ihe liind-leg^ §xrit 
tini^itnagi sre aUached, la the m^tOkorax* la wp^ 
teroot huecto these dmsions Are the only ones di»* 
iitietlj determioed^ hut in those proTided with wings 
t^ttiore eomplez urrftngement results from the vius^ 
cjUlsr apparatus requisite to produce their moTemeUta 
. ' In its greatest state of d^elo^ment, (which H 
Mains among the coleoptera and orthoptera,) the 
iMthpna {Maniirunk of KirhyO fo^^" ^^ hoge*/ 
qitodimte^ rounded, or ohlong piece intermediate he-' 
tWcM the head and ahdomen, which, in poptddr lilid 
deseriptiYe hagnage, is simplj called the thoiax. Its 
sdirfikee is the jmrnoAim of Burmeister, the tk^raeie 
ddM of Kirby. Its forms are too dirersifieA id 
ha q>ecified here; it eommonfy has an impressed 
line down the centre, at other times the centre 
rises into a longitudinal serrated ridge. The in^ 
ferior plate is named iheprostemum by Burmeister': 
{An^pectus, Kirby,) it is of more limited dimen^^ 
nons than the surface plate, and usually projects 
into a kind of angle beneath ; the anterior legs are 
inserted, one on each side, towards the middle, and 
the prothoracic spiracle is commonly a little behind 
ihem. Viewed from above, the prothorax sometimes 
forms merely a narrow ring IDce a collar, and in 
certain tribes all traces of it disappear in the dorsid 
aspect, the head being apparently articulated directly 
with the mesothorax. The various changes of form 
which the prothorax, as well as the other primary 
divisions, undergoes in the different orders, together 
with its appendages, and the degree of developmeift 
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obeenrable in paiticnhi/ parts^ will be aflierwards 
traced as these orders pass sucoessiTelj under onr 
leTiew. 

The mes6th6rax k -not always readily recognised 
by its situation as intermediate between the prothorax 
and metathorali, for^ as aboTe intimated^ it frequently 
mppeBon in direct connection with the head ; but it 
may always be known by supportii^ the fore-wings 
and middle pair of legs ; its anterior part is sometimes 
rec^ved into a catity of the prothorax^ when the 
latter is highly deyelopod superiorly^ «t other times 
the onion- between the two is by the edges. So 
intimately is it soldered behind to the metathoraz^ 
that* there is frequently no risible suture^ but in many 
instances toaces of the union can be detected. Ac- 
cording to ^urmeister, (irhose nomenclature of the 
piarts in question appears to us preferable to that of 
most authors^ on account of its greater uniformity and 
simplicity,) this section consists of seven pieces, 
but, aS three pairi of these are so closely united that 
each pair seems to form only one piece^ it may be 
regarded as composed of four principal parts; the 
first of these, the mesonotum, (corresponding to the 
dorsolum and scutellum of Kirby and Spence,) forms 
the dorsal coyering of the mesothorax. In many 
insects it is almost invariably concealed, but in 
others it is exposed and conspicuous ; in such cases 
its form is usually square, and there is a superficial 
indication of its consisting of two parts ; the one of 
these, the true back, exactly corresponds to the 
llo.rsolum of Kirby^ the other is the scuteUum, which 
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appears as a triangular piece interposed between 
the wings at Uieir base ; it is very conspicuous 
most beetles, and, in the heteropterous Bection of tbe 
beinipteru, it is Gometimes bo large (as in TV^rn, Fab.) 
ae to cover the whole [abdomen, having both the 
liemelytra and tbe winga beneath it. In certain 
cafes tbere is no indication of the scutellum on the 
surface, in consequence of it being covered by tbe 
elytra and pronotum, but it ia always present, al- 
though tbe insects in question (Copris may be given 
as an example,) have been called exicutellati, or des- 
titute of a scutellum. A Btrong membrane or process 
may be frequently observed connecting the scutetlmn 
with the elytra or upper wings, and acting as a kind 
of counter-cbeck to the latter during flight. Tliia 
is best seen in the great lanthom-Sy, {Fulffora 
lanlemaria,) where there ia a flat plate on each side 
of tbe Bcutellum, with a ridge or nerrure running 
along it to tbe base of tbe tegmina, which nervure 
consists of a number of cartilaginous rings, and thereby 
admits of tension and relaxation, as the tegmiuK 
rise and fall. The part Ln question has been named 
the frenum or bridle. 

The scapuUe constitute the second principal poiW'. 
tJon of the mesothorax. They lie close upon tbe me^- 
sonotura, one on each side in front, assisting to form 
tbe articulating socket of the superior wings ; they 
then contract tbemselves^ in order to pass into the 
cavities of the prothoraz, and, with their opposite 
wing, they pass down the sides of tbe second thoi 
sc^gmeut. They admit, therefore, of heinf re) 
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as of two divisions^ whicli may be distingmshed as 
tiie anterior and posterior wings of the scapulae.* 

The spiracle of the mesothoracic segment^ which 
had been long OTerlooked^ owing to its latent posi- 
tion^ is found beneath and a little beyond the poste- 
rior wings. The patagia and tepilcB of the Lepidop- 
tera and Hymenoptera^ (which we shall afterwards 
idlude tOj when considering these orders) are attached^ 
the latter to the mesonotum, the former to the poste- 
rior wing of the scapula. 

The meBOStemum forms the under side of the 
mesothoracic case> being directly opposite to the 
mesonotum. It is in all cases distinct^ and some- 
times comprehends a considerable area^ in which the 
sockets of the middle legs are included. 

The only primary segment of the thorax remaining 
to be considered^ is the Metathorax which^ like that 
last described; supports a pair of legs and a pair of 
wings. It does not attain a high degree of develop- 
ment in any of the orders^ except among the Coleop- 
tera and Orthoptera ; its structure^ consequently, con 
be most satisfactorily investigated in these. It may 
likewise be regarded^ according to the authority wo 
have chiefly followed in describing the constituent 
parts of the thorax, as consisting of seven pieces, 
which bear considerable resemblance to those of the 
mesothorax. The dorsal portion is the metanotum, 
commonly quadrangular^ with the front emarginate, 
and the anterior angles consequently advanced. The 

* Bnrmeister's Manual, p. 81. 
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scutellam sometimes extends over the antorior edga 
of the metathoros ; in some instances it entirely 
ceals its surface. An impressed line soiaetimes sepa- 
rates BO anterior portion from the rest, and in such a 
case this is culled the PoalaatleUum. As theiiitemHl 
cavity of the mcsuthoras is separated from tliat of 
tlie metathorax, b; a portitian deDominated the 
Mesopkraffma, so the latter Je separated from the 
abdomen by a similar parietal wall, called the Meta- 
jihragma, a small space only being lefl for the passega 
of the necessary organs. The Tentral plate of the 
metathoraK is the vieiMternum, a portion which- 
moat cummoEily assumes a shape similar to that of 
its counterpart above, hut it varies greatly in some 
of the orders. On each side of the thoracic segment 
now imder consideration, are found two homy pieces, 
wliicb Kirby and Spence have named plura and 
periplura. In the latter, the halteres or poisers of 
Dipterous insects are situated. 

We have now to consider the organs attached to tbe 
thorax, by which motion is effected either on the land 
or in the air, viz. the legs and wings. The former are 
neTerwantiag,andt!iciraumher is invariably the same] 
the latter are often absent, and when present, their 
number varies from two to four. Such kinds as possess 
four wings, arc called TetraplerouM insects; those with 
two. Dipterous; and when altogether wonting, ihs 
species arc said to he Aplerout. The point at which 
tlie wings are inserted, has been already indicated; 
they articulate to the thorax by means of numeroiu 
■mail pieces. Viewed relatively to each other, thv 
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mesothoracic pair is caHed the ulterior^ tipper^ or 
primary wings ; the metathoraeic pair, the posterior, 
under, or secondary wmgs. When a single pair only 
exist, they are attached to the mesothoraz, except in 
one recorded instance, the Asckiphofma annuUpei, 
which has Jiosterior wings without the least trace of 
an anterior pair. 

In general form, structure, and relative size, they 
undei^ a great variety of noodifications in the diffe- 
rent orders ; and it is from these modifications that 
the respectiye orders derive their names. Sometames 
idl the four are of slimilar memhranons structure, and 
cither all equal in size, {Neuroptera,) or the anterior' 
pair largest, (Hymerwptera, &c.) At other times, 
the anterior are rigid and homy throughout their 
whole extent, {Coleoptera,) or only on one-half of 
their surface, {Hemiptera Heteroptera.) In some 
instances, {Orthcptera, Sec.) the anterior Mings are 
what is called pergameneous — that is, of a suhstance 
between coriaceous and membranous, or somewhat 
resembling parchment. 

The harder the substance of which wings are com* 
posed, the less active is the share they take in flight. 
When they consist entirely of a hard homy substance, 
(as among the Coleoptera,) they can be subservient 
to this use in a very trifling degree ; their primary 
and important function being to protect the inferior 
wings and the abdomen. They are, accordingly, 
distinguished by a name significant of their use, 
namely, elytra, sheaths or coverings. In proportiou 
as the membranous portion of the wing gains upon 
the dexiser part the wing becomes a more efldcieut 
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iDstniment of motion. From this circumstance, : 
gradation can be traced, as to the share t] 
wings take in flight from the Coleoptera to the He- 
miptera, and from these to the Orthoptera, The in- 
eects possessing the greatest powers of flight, must, 
therefore, be sought among those in which the upper 
wings are wholly membranous; and we accordingly 
find tbem among the Neuroptera, Hymenoptem, and 
Lepidoptera. Every one who has paid the slightest 
attention to the subject, must have noticed how much 
more vigorous and sustained is the flight of a dragon- 
fly, a bee, or a butterfly, than that of a beetle, a 
grasshopper, or a plant-hug. The nnder wings are 
in every instance membnuious, and are exclusively 
organs of flight. 

A wing of the latter sort, whether it belong to the 
superior or inferior pair, baa the external appearance 
of a firm, dry, membrane, usually transparent, and 
traversed by numerous salient horny riha. AlthongU 
the membrane appears simple, it consists, in reality, 
of two membranous leaves, closely applied to each 
other, and enveloping the ribs just spoken of. This 
can he made to appear very distinctly when the insect 
has just emerged from the pupa and immersed in 
spirits of wine, as the fluid can be introdnced between 
tlie slitt flaccid membranes, and thus distends them 
like a bag. Even this membrane, which appears of 
the finest and most glossy surface to the naked eye, 
is found under the microscope to be clothed more or 
less densely with hairs; and in some gnats* these 

* See [he immensely magnified figure of B gnat in Swam- 
■ t flodi of Mature. Plats XXX VL 



XMTOlfOLOGY. IIJ 

hftiiB taaome a lanceolate. shape, and spring like smalt 
leaflets from each side of the longitudinal nervures. 
In aasuming this form, they make an approach to the 
scales of the Lepidoptenu These hairs^ doubtless, 
8erv« the purpose of preserving the winga from the 
laeecatioDS to which they would be exposed from the 
nature of the. placea which the insects frequent for 
food ; and, particularly, in the case of many of them, 
when constructing their nests. In addition to this 
use, M. Chabriar is of opinion that they may likewise 
contribute to fix. the atmospheric fluid on the wings 
during flight, and thereby increase their buoyancy. 

The riba alluded to, ramifying over the surface of 
the wing, are properly called nenmres. They are 
homy tubes, whose office it is to support and give 
tension to the membrane. A transverse section 
shews that they contain a soft parenchyma, and a 
large spiral vessel, accompanied by a fine nerve. 
This spiral vessel is a genuine trachea, emanating 
from the cavity of the thorax, and therefore adapted 
for conveying air throughout the wing. The nervures 
are usually uninterrupted, but in some instances, 
particularly among the Hymenoptera, (especially such 
as have a petiolated abdomen,) their continuity is 
frequently broken. This takes place chiefly at the 
points where they anastomose with each other, and 
the place where it occurs presents the appearance of 
a small transparent spot, resembling an air bubble, 
which led Jurine, who first noticed it, to call it a 
tUla. The nervures there lose their tubular form, 
. nd become scattered in the shape of verv fine 
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ihreads, but immediately reunite and recover their 
fonner figure. The substance of the nerrures being 
thua spread over a greater surfacej neeesBarily loses 
its usual depth of colour, and the trauBpareuc; which 
diatinguishes these spots is the result. The trachea 
however, ia never iutemipted. These intemiptions 
are always accompanied by a slight fold of the 
membrane of the wing, aud when the direction of 
this fold changes they cbange along with it It is 
thence inferred that their principal object ia to admit 
of a slight distention of the wing, when circum- 
stances render that necessary, and make it more 
flexible, the nervures being too rigid for thatpurpoae. 

The longitudinal and transverse nervures, by in* 
tersecting and anostcnuosing with each other, enclose 
small spaces of the surface of the wing, which are 
called areoleis or eelU. These are pretty constant in 
their forms and position in the several orders and 
famihes, and therefore will be described hereafter 
OS aiding in the discrimination and determination of 
groups. Kirby regards the wings of all insects as 
divisible into three longitudinal aretu, which ho 
names and defines as follows : coital area, the lon- 
gitudinal portion of the wing that lies between tha 
anterior margin and the posbxwtat nervure ; interme- 
diale area, the longitudinal portion lying between the 
postcoBtai and anal nervures : anal area, the portion 
between the anal nervure and the posterior margin. 

The names given to those parts of a wing which 
tietermine its general form, require to be accuistely 
defliied. The part by which the wiiig articulates 
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With the Uiorax k caUed the boie; the extremity 
opposite to tfaiB 18 ^e podericr margin ; the anterior 
or exterior margin, (eometimes called the eo^a,) is 
that which is most adnmced in flight, lying in the 
direction of the head, and the interior margin is the 
one opposite to it. The angles formed by the meet- 
mg of these margins are, the anterior angUy formed 
by the meeting of the anterior and posterior margins, 
sometimes called the apex or apical angle; the 
posterior angle, formed by the posterior and interior 
margins ; in the hinder wings this is frequently termed 
the anal angle* 

It may relieve the tedium of descriptive and tech- 
nical details, which are often unattractive although 
indispensable elements of knowledge, to allude for 
a moment to the play of fancy in which authors 
have indulged in regard to the analogical relations 
which the wings of insects bear, both to certain 
bodily parts of other animals, and of insects them- 
selves. Jurine compared them to the wings of birds, 
and in this he was followed by Chabrier. Latreille, 
after a laborious investigation, arrived at the unex- 
pected conclusion, that they are true feet, merely 
modified in their situation and uses ! Shortly after, 
M. Blainville discovered that wings are nothing else 
than exterior tracheee, an opinion which Latreille sub- 
sequently inclined to adopt. Nearly at the same 
time, our countryman MacLeay, conceived the no- 
tion that they represent four of the legs of the de- 
capod Crustacea. Amid this perplexing diversity of 
opinion, a German naturalist, M. Oken^ comes to 
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our relief; and solves tie difliculty by affirming thtit'^^H 
membranous wings are desiccated branebis an». ^^1 
logous to the brsDchiie of fisbcH ; and, moreover, tbat 
elytra are the analogues of the ahella of bivalve 
raollusca!) Mr. Kirby is disposed to consider them 
as having some relation to the membranous expan- 
sions found in certain Saurian reptiles of the genus 
Draco ; but wisely refra.ina from doing more than 
merely throwing out the hint tbat such may be the 
case. It is surely more natural to regard them with 
M. AudouJn, as organs snigeneru, destined to eser- 
cise a particular function, and imdergoing such modi~ 
fications as best adapt them for fulfilling that functjon 
in every variety of circumstanoeB." 

As the wings occupy the superior portion of the 
[ tboras, and serve for a^'rial motion, so the legs are 

I appropriated to the lower, and fumiEh the means of 

P moving on the earth and in the water. Their num- 

ber never exceeds or fslls short of six ; this rule 
being so invariable, that any articulatcil animal found 
not to conform with it, may at once be concluded 
not to belong to the class. Their position boa been 
already indicated; a pair being appropriated to each 
of the three principal divisions of the tboras, and 
their distance from each other at the points of in- 
sertion depends on the greater or less extension of ^H 
these divisions on their inferior or sternal face. They^^H 
— ■ distinguished as the^ore, middle, and hinii legb^^| 
Ifae joint which unites the leg with the body i^^| 

* See Laconl. Intro, i 1' Entom. I. 40.1. ^^H 

1 
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die ema eft hip, vMdk k fteeiTedlato an acetabultmi 
<ir todce^ where it 1i ift8t>ended by b ligementt 
BVeqnendy it is of a globokr (orok, n^re or less sar* 
ro u nded atfcd endoaed by m homy gabstalice ; atothef 
times it forms a trtmottted 60iie, afid i^pears attached 
to the thoiaz by &e greatier part of its base. When 
of llio fontier Aspe^ ks moticms are free and versa^ 
tQe; when of the ltfttef> they are more restricted. 
In intimale tomecttoft with tiie coxa, but capable of 
independent tftovenk^tp, is a Mnall pieee named the 
IfoelaiMtef. Its folte is subject Ibo many <shange6, but 
it is most eomtnonly triangtdat <or <quadrangnlar, often 
prolonged into a kteral point It articnlates widi 
dM eoza, flometimes by bAll-jotnts enteting eorre* 
sponding sockcfts> or simj^y by« membnane, die lat^ 
ter being generally the case when the shape is an- 
nular, as among the Diptera. Its anion with the 
succeeding part of t^e leg, namely the tkig^k (femur), 
is usually much closer. The diigh, in far the greater 
number of instances, is the largest add mosttionspic- 
uous joint of the leg. It is usually thick and robust ; 
in form cylindrical, or compressed; straight, or arched; 
slendar at the base, and incrassated at the middle or 
apex, &c. Sometimes the anterior thighs are longest 
and thickest, {Aerf>dinu8 Umgitnanus, Nat. Lib. Cdecp. 
pL 21, fig. 1,) occasionally the middle pair {finitii), 
and in all the saltatorial tribes, and many besides 
which do not leap, the hinder pair are greatly 
enlarged, (Haltica, Loetista, Sagra)^ The thighs 
are less frequently furnished with foliaceous and 
other i^endages Uian that part of the leg next to be 
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described, but many instances of tbe contrary will be 
afterwards adduced. A. range, or a double range of 
spines nu the underside is frequently observed, and 
tvhen tbese are absent, tbeir place is otlen suppLed 
by a fringe of hair or strong cilia. 

The nest portion of the leg is the tBia or shank, 
which, when the insect is in motion, usually forms 
an angle with the thigh. It b connected with the 
latter by that kind of artjcoladon called g^nglymus. 
Although frequently as long as the thigh, it is com- 
monly much more slender. With respect to form, 
it is, for the most part, slender at the base, and gradu- 
ally increases in thickness to the apex; in many in- 
stances, however, it is of the same thickness through- 
out. It is often compressed, arched, or fiesuose, 
assuming the latter form to adapt itself to the ine- 
qualities of the thigh, when it requires, as is fre- 
quently the case, to be closely applied to that part 
A transverse section is most frequently triangular; 
sometimes quadrangular or roimd. The variations 
in other respects which tibice undergo, are too 
numerous to be specified in tbb place ; but one 
character is so conspicuous as to claim some atten- 
tion even in the most general view of their structure, 
namely, the teeth, spines, and spurs with which they 
are so frequently arm&d. The teeth are most re- 
markable in the fossorial species, and are usually 
largest in the anterior tibire ; when very prominent, 
the part in question is often said to bo palmated. The 
spmea ore either processes of the horny suhstonco, 
or they are articulatedj and have. a iiree motion; 
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in &B latter case, they are called spurs (calcaria). 
The spinous processes are often arranged in a doable 
row on each side of the tibia beneath^ having a kind 
of groove between them; the spurs are most fre- 
quently placed in pairs at the extremity or middle. 
The prevailing ammgement is two at the extremity 
of each of the tibias ; sometimes there is only one, 
and not rarely two on the middle and hinder tibiae, 
find one on the anterior. 

The terminial division of the leg is the iarstis or 
foot, which consists of a series of small^ usually 
heart-ehaped or triangular joints^ never exceeding five 
in number. It is connected veith the tibia by gin- 
glymus, and the joints are closely united to each other, 
80 as to present a uniform sur&ce beneath. It admits 
of considerable flexure, a property indispensable for 
executing the functions that have been assigned to it. 
The first joint is in general longest, and the last next 
to it in length ; the fourth (which is often bilobed) 
shortest The terminal joint is commonly clavate, 
and bears either one or two daws at the tip ; the 
latter number being by far the most general. These 
claws are simple, bifid, dentate on their under edge. 
or serrate* Between the claws we often perceive r 
smaller one, which is named the spurious claw 
(pseudonifchia), and in many families two small 
membranous cushions are present, which act like 
sucking cups, and enable the insect to support itself 
against gravity. Membranous lobes of a similar 
kind are frequently attached to the underside of the 
tarsal joints. The whole of the underside (or sole^ 
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planla,) of the tarsus is frequently clothed with very 
thickly set short hairs, ibrming a covering, which hsa 
l)een called tYie /ool-eushion, (pulviilus). Other pe- 
culiarities connected with this section of the leg 
will appear when we come to examine it in the dif- 
ferent orders. The nnmber of the joints haa been 
found to afford very convenient means for forming 
aub-divisions in the several primary sections, as they 
are ascertained to be pretty nnifomi in nearly allied 
species. Such as possess Svc joints in all the tarsi 
ore called pentameroJit ; those having five joints ia 
the fore and middle legs, but only four in the hinder 
jiair, kEtermneroua : when all the tarsi are tbor 
jointed, letramertmi ; three jointed, trimermti ; tw» 
jointed, dimerous ; and lastly, such as have only oB» 
joint are termed monomfrous. 

Owing to the fore legs frequently presenting S 
stmctare different from tlie rest, adapdng them for 
becoming instrnmeuts of prehension, Mr. KirbjT 
thought they made so near an approach to armt, 
itiat he applied to them that name. The live par- 
lions described above, would, in this view, be re- 
garded as analognits to tlie clavicle, scapula, bumertia, 
cubitus, and hand. Altliongh many remarltabls 
uppearanccs might be citeil in support of this view. 
yet it id obvioMs tJiftt tiie primary use of these limhi 
OR instruments of motion is never supersetled, anil' 
wc nre not entitled to bestow a nt'W name on an 
irgati merely on account of a lew slight modil)C«tion> 
structure, or because it box been made subservient 
certain additional uses. It is not, besides, in ^t 
ws the fore legs that supply the place of arms; is 
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tome insteoceB the hind legs are most developed^ and 
are fa^ most employed m furthering the insect's 
eco&dmy. This may be witnessed in the pill-rolling 
beetles^ {AteucM,) 

We have now briefly considered two of the princi* 
pal secdoitt of the body^ the head and thorax^ and it 
only remains for us to bestow a similar notice on the 
thirds namely^ ^e Abdombn. This portion is at once 
known by the absence of all external articulated ap- 
pendices mtnilar to those of the anterior segments^ 
and a greater simplicity of composition^ consisting 
merely of several consecutive homy segments or 
rings^ in all cases closely joined, and in some in- 
stances overlapping each other. The greatest amoimt 
of these segments is nine ; for the entire number in 
an insect never exceeds thirteen^ and of these one 
is formed by the head, and three are occupied by 
the thorax. It often happens, however, that the 
number seems much less, in consequence of several 
being united, or so overlapping each other that they 
cannot be observed. In general the dorsal segments 
seem more numerous than the ventral ; although 
the reverse of this obtains in some instances. A 
difference in this respect is not unirequently a sexual 
distinction. The shape is too various to admit of a 
determinate definition in a few words, but a trans*- 
verse section very generally makes an approach to a 
rectangular triangle, the base being uppermost. The 
mode of attachment to the thorax 'is nearly the same 
in all cases, although there is an apparent difference 
depending on the shape of the basal portion. When 
the latter is broad, as in conical shaped abdomens 
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the base appears united by Its whole circumferenes 
to Clio metatlioi'ax, a suture alone indicating the point 
of junctiun; in such cosce tjie abdomen is said to be 
teisile. A very narrow point, in other instances, 
forms the whole bond of connection, the base being 
contracted into a slender trumpet-shaped tube, which 
scarcely appears of adequate dimensions to transmit^ 
the Tessels reiguisite for maintaining life ; such Uil 
abdomen is said to be petialated. ^ 

The segments of the abdomen may be regarded as 
composed each of two arches, a dorsal and a Tentral 
one ; but analogy inclines us to believe that these 
are mode up of several subordinate parts, although 
it is often impossible to point out their boundaries. 
In the Slapfi^liniilie, for example, there is a lateral 
portion, in the shape of a paraUelogram, on the uppeT 
side of each of the ventral arches, united by a line 
or articulation to the membranous part. Thesepieces, 
which M. Strauss was the first to notice, and which 
he named lombar pieces, (^pieces lombaires,) are pro- 
Iiably analogous to some of the lateral plates of the 
thoraK. The segments o-rticulalu with each other tn 
two principal ways. In tlie first, tlie superior arches 
cover each other more or less, or simply touch at the 
edges, while the lower ones are soldered together by 
tlie middle, and the sides alone left free. The result 
of this arrangement necessarily is, that the former 
alone are susceptible of dilatation, and the abdomen 
greatly restricted . in its powers of expansion and 
movement. In the second, each segment is covered 
by that which precedes it without any union at any 
part, so that they slide into each other hke the tubei 
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of a tdescope, and can readily be moved in an j direc- 
tion. Snch a confirmation is well exemplified by the 
Staphylinideo, which eleirate and twist about their 
abdomen with the utmost &cility^ and even turn it 
over the back to push the wings under their short 
cases.* The whole of the segments are lined in- 
ternally with a soft membrane^ which connects 
thern^ and retains them in their places^ without im- 
peding their movements. This membrane becomes 
visible when the abdomen is in a distended state, as 
in a gravid female, when the abdomen seems to form 
a bag, with homy plates arranged in a certain order 
over its soriaoe. 

An opening for the respiratory organs, which 
ramify through the body, may be observed near the 
lateral mai^ of each segment These openings are 
surrounded with a hard ring, and are called spiracles 
or air-holes, (^Stigmay Spiracula.) 

It has been well observed that each of the three 
great divisions of the body is the appointed seat of a 
separate set of organs, all of them alike important in 
the animal economy. As the head contains the 
organs of mastication, and the thorax those of mo- 
tion, so the abdomen is the appropriate site of the 
generative organs. These, however, are chiefly in- 
ternal, and will be most conveniently considered 
when treating of the anatomy of the abdomen. Such 
external appendages, too, as are more or less acces- 
sory to the organs alluded to, as well as various others 
which, as far as known, have no connection with 

* See Laeord. Introd. 1. 447. 
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tliem further than that of jmto-pos 
under our notice afterwards. 

Ezplmatioii of Piati \d. — Fjg. 1. Head of MylabriB, uppar 
side;— a, forehead; i, vertex; r, occiput; if, J, temples; 
e, e, ejei ; /, tomlvii, cavitj for the inBeition of the 
antcnuB ; g, clypeus, (of Fabc) none, (of Kirbj,) 
Epiatome of LatreilLe ; fit labruiDp 

Fig. 2. Under side of same head :_A, posterior orifice ; I. the 
necit ; n, the loeDluin ; o, tbe ejei ; p. mandibles ; 
s, labial palpi. 

Figs. 3, 4. S. Forme of the Labnini :— Fig. 6. Mandible of 
HfdroiH pioaa ; Fig. 7. Do. of Chtrim ; Fig. a. Do. of 
Caiusoma ti/e^hanta. 

Fig. 9. Maxilla o( Necrophana germanicai .-—a, maxillary pal- 
piu ; b. external lobe of the mnxilln ; e, internal lobe. 

Fig. 10. Maxilla of f^icini/c/u .- — a, external mnxillaiy palput; 
i, internal do. or exterior lobe of the maxilU; c, lute- 
nor lobe, irith an nrticulated hook at the apex, if. 

Fig. 11. Maxilla of Uydrota piema: — a, insertion or hinge; 
k. dorral pieoe ; c, Bqunme patpifeni of Strauu ; &, o, d^ 
taken together form the etalk, (ifijiei;) «, external lobej 
/, intemi do. 

Fig. 13. Labium of QycAru reatrof wr .'— ^ ntentum ; b, llgnln.^ 
e, c, labial palpi. 

Fig. 13. Labium irftSiraiiu, inside; — a, menlum; t, lingua; 
c. parsglossae. 

Fig. U. Thorax of SKifio^c^Tmin, upper aide, the red colour 
indicating the prothorax. blue the mesolborax, and 
Tellow the metslhorax ; coxk, green : — A, the pronfl- 
tum : C, the meeoaotum ; if, if, patagia; e, srulcUum t 
P, the metanotum ; H, H, the parapleura. 

Fig. IS. Sideviewof thesame: — E, meBostcmmn ; B, proster- 
num ; G, melasternttm : if, patagium ; e, acuteUum ; 
a, fint spiracle ; (J.setonddo. Fig. 16. Thesmna from 
beneatli^-B, B, progteraum; V., E, mesostemum ; 
O. O, metasteruum. 

fig. 17. Thoraxof CSoarfo/VoKiii.'— Aipronotum; C, meeo- 
notum ; c, icutellum ; if, <f , frenum ; F, F, metnnotum. 

Fig. IB. Hinder leg of MefafonfAii vidgaTii: — o, h, coxa 
tjochnnler ; e, tbigh ; / tibia ; k, tarsus ; i, claira. 

Fig. 19. Pectinated claws. Fig. 'JO. Claws of an Aiilan— 

0, central filamenta; I, >, membranous eipai ' '"■"" 

terminal junt advanced benealh the clawi. 
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ANATOMY AND PHYSIOLOGY OF INSECTS. 



Ha VINO tlius traced the progreas of insects from th« 
time of their birth till they arrive at their full matii« 
rity^ and likewise noticed the most remarkable fea- 
tures in their external conformation^ it now becomes 
requisite to advert to their internal structure^ and 
give a comprehensive view of the complex system of 
organs by which life is maintained. In these a very 
close analogy^ for the most part^ exists to the vital 
system of the higher animals ; but in some respects 
curious and most important differences prevail. View- 
ing the animal kingdom as forming a progressive 
series^ from the most simple to the most complex 
organism^ insects may be regarded as occupying 
nearly the centre of the scale ; for^ though some pro- 
perties might entitle them to rank higher, there are 
others in which they are so deficient, as completely 
to counterbalance that consideration. In muscular 
vigour, for example, and the complication of the 
digestive canal, they are almost equal to the verte- 
brata, while the circulating system is so imperfect, 
that it was, till lately, a matter of doubt whether it 
deserved the name. From these considerations, it 
may be inferred that the systems of organs are neither 
very complex nor very simple, and that in these re- 
spects^ there is some degree of inequality among 
ihem« 
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They may be consid-ercd, togetljer with theu' res- 
pective physiological functions, under the follDwing 
heads: 1. Nutrition; 2. Sensation; 3. Muscular 
System ; 4, Reproduction. 

Nutrition. — As nutrition consists in the renewal 
of the molecules which constitute an animal body, 
and ae that is accomplished by means of the Food, 
we have only to consider the principal processca 
which the latter undergoes, in order to obtain an 
indication of the different heads under which this 
department of the subject may most naturally he 
treated. The first of the moat important changes to 
which the food is subjected internally, is its conver- 
sion into chyle, previoos to which it is incapable of 
aifording any nutriment ; this process is colled diget- 
lion, and takes place in a special organ named the 
tUimentary canal. But tlie chyle is not perfectly 
adapted to its nutritive functions till iehas been brought 
into contact with the atmosphere, in order to receive 
a supply of its vital principle, viz, oxygen. There 
being no lungs in insectfl to which it can be conveyed, 
as to a reservoir, to receive this supply, the necessity 
is provided for by bringing the air into contact with 
it by means of small tubes ramifying through the 
body; this process is called respiration. In conse- 
quence of the blood being a«rated at so many places, 
instead of a particular point, often remote from the 
extremities, there is no necessity for a rapid or general 
circulation of it ; still, however, it is by no mcana 
stagnant, and its movement is called, although the 
term is rather too strong, the circufatioa of the HoCtL 
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In the different stages of the nutritive process^ cer« 
tain sabstances are formed^ which are sometimes 
essential to tho animal economy^ and at other times 
rejected as hnrtfnl, these may be included under the 
general name of secretums. We shall successively 
advert to each of the subjects just enumerated. 

Digettion.-^Ks this function is almost entirely 
devolved on the organ named the alimentary canal, 
we shall endeavour^ in the first place^ to convey an 
accurate notion of the form and position of that im* 
portant viscus. It may be described generally as an 
elongated tubular organ^ occupying the centre of the 
body^ and open at both extremities. Occasionally it 
is nearly straight and not longer than the body, but, 
in most instances^ it is twisted on itself in numerous 
convolutions, and its length is consequently very 
considerable^ sometimes twelve times as long as the 
body. In this respect it is found to vaiy^ as among 
the higher animals, according to the nature of the 
food, being long and complicated in herbivorous spe- 
cies, and comparatively short in such as live by prey ; 
but even this law is not without numerous and striking 
exceptions. In most cases the form is rendered irre- 
gular by many distentions and constrictions, which are 
so conspicuous that they may be regarded as dividing 
the canal into several parts, which have received diffe* 
rent names according to the functions they perform. 
The place occupied by the canal is the median line 
of the body, inmiediately beneath the dorsal vessel. 
(See PL II. fig. 1, b, c, d, e, /.) Its texture is not tho 
same throughout its whole extent, but its essential con- 
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iTito it wbicli are indispensable to complete the act of 
fligestion ; these are the salivaty, hepatic or biliary 
vessels : along with which the urinary vessels will be 
noticed. 

Before proceeding to the separate consideratioH of 
each of these parts, i( is of importance to remark 
that they never all co-exist in the same species* 
Sometimes one is absent^ sometimes another, and 
they are often found to differ materially in the same 
individual, according as we ezanodne it in the larva 
or perfect state. 

The pkarynx cannot be very decidedly distinguished 
as a distinct feature, as it merely forms the distended 
aiperture of the canal where it opens into tlie ca^ty 
of the mouth.* Indeed, it camiot be said to exist 
at all except among the mandibulated tribes, for, in 
a suctorial mouth, the esophagus is in strict contin- 
uity with the sucking tube ; it can only be defined 
therefore as the distended opening of the esophagus 
in masticating insects. The mouth and phar3nix are 
usually upon the same plane, but in such insects as 
chew the food for a length of time, it lies a little 
higher, doubtless for the purpose of preventing the 
aliment findiiig its way into the esophagus before 

* Singular as the assertion may appear, some insects exist 
in which the alimentary canal has no opening at its anterior 
CKtremitjr. These are the bot-flies, constituting the genus 
CEstrus, which are, of course, incapable of taking nourishment. 
In a few Instances the canal has its hinder extremity closed, 
as is exemplified by the lanre of wasps and bees ; these take 
aourishment, but require to Toid no unassimilating matter. 

I 
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being suflicioiitlj' masticated. The part last namei], 
otherwise called the g«Uef, (PI. II. ligs. 2, 3, a,) ia a 
narrow tube intermediate between the pbaryns (wIieD 
Bucb exists,) and tbe crop, or, in the absence of the 
latter, the gizzard. It commoTily passes through tha 
tljorox in a straight line, and terminates at the origin 
of the abdominal cavity ; but nothing can be more 
variable than its length. In certain Hjrmenoptera, 
( Pimpla, Pofnpilut,) it forms more than half of the 
entire canal; in the coclchafer, (PI. II, fig, 3, a,) 
a small portion behind the head, scarcely one-sistieth 
of its length ; and all intermediate dimensions occur. 
The esophagus is in all coses simple, except among 
the Lepidoptera, which present the remarkable pecu- 
liarity of a bifurcation anteriorly, a liranch emanating 
from each of the two spiral sucking lubes and vmiljng 
into one conduit, usually just behind the head. The 
crop, (PI. II. figs. 2, 3, i, J,) Las been so named by 
Cuvier, L6on Dufour, and Strauss, because it occupies 
the same position as the organ so called In birds ; by 
Bonie other authors it in denominated the stomach. 
It appears, for the most part, as a simple dilatation of 
the hinder part of the esophagus Into a kind of beg, 
which is usually on a line with the other parts of the 
alimentary canal, bnt sometimes appears suspended 
at the side like a pouch. Its form, is most variable, 
even in the some species, according to the degree of its 
repletion or vanuity. WTien the gizaard, the succeed- 
ing portion of the canal, is wanting, which is very 
often tlie case, the crop appears in its amplest form, 
and is unprovided with any secretion to act upon thp 



fbod; Imt when ihe part aQnded to exists^ ^e' crop- 
i^ fbrnisheid with interior'glandular organs which se-^ 
Crete an actite jnioe. These glands are most cen«; 
spicuons among the dger-heetles, (Cidndeia) even- 
appearing hi external rows on the ohcordate shaped 
crop. (Hate II. fig. 2^ 3.) With very few excep-: 
tkms beddes this, ^e'inurface of ^e' ch)p is quite 
smooth. These remarks, however^ ^PP^y ^ ^^i^ 
part only as it appears among masticating insects^; 
in all other kinds, with the single exception of the 
Hemiptera, it becomes (or there is substituted in its 
plaee, according to the riews we adopt regarding 
its origin,) what has not improperiy been called a 
suekin^'itatnaeh^ (Plate II. fig. 4, c.) Its function is 
BO longer to receiye the alimentary substances trans- 
nitted from the mouth, but to facilitate the rise of 
the fluids from the mouth to the principal receptacles 
of the alimentary canal. This it promotes by dis- 
tending at the will of the insect, and thus rarifying the 
air in its interior and acting as a kind of pump. It 
presents yarious modifications of form in all the dif- 
ferent tribes possessing it. The crop is succeeded by 
i^e gizzard, (Plate II. figi 2, c.) which may always be 
recognised, when present, by having its internal sur-« 
fade covered with teeth, spines, or homy ridges ; a 
fetrncture which eminently fits it, in connection with 
its muscular, almost cartilaginous texture, for sub- 
jecting the food to a more complete trituration than 
it had previously undergone. It exists in all insects 
that feed on hard substances, such as wood, bark, 
&Cm and in aU carnivorous kinds; but not in those 
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that derive their nourishment from decomposed vege- 
table or animal matter. For tbe most part, only 
two of the membranea which enter into the general 
composition of the tunic of the intestinal canal can 
be detected here, the innermost of which is almost 
corneons and much folded. These folds are not 
accidental, but are arranged in a certain ord^r, 
according to the genera and families. The giizard 
is wanting in the larvee of all insecta which go 
through a complete metamorphosis. The cAyli^c 
rentricle, (Plate II. fig. 2 and 3, d.) is the ensuing 
dilatation of the intestinal canal ; an important cavity 
which, upon the whole, may be regarded as most 
nearly corresponding to the stomach of the verte- 
hrato. The above nam-e, assigned to it by M. Leon 
Dufour, is exactly expressive of its function, which 
is to contain the food, now reduced to a homo- 
geneous and impalpable pnip, till it undergo the pro- 
cess of chyl ideation. Its capacity is considerable, 
either arising from its width or length. Its termina- 
tioa behind is indicated by the insertion of the biliary 
vessels, or by a constriction separating it from ths 
small intestine. In form, it is always more or less 
tubular, or tending to oval, but even vrithin those 
limits the shape varies much. In the common cock- 
chafer, (PI. II. fig, 3 d,) it is contracted behind into ■ 
long tube, and twisted into several circum volutions — 
■imode of disposition which it frequently exhibits in a 
(till more complicated manner in some of the other 
orders. One of the most distinctive and remarkable 
tharacters of this ventricle, h the palpillffi or small 
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hags appeodeJ to its Burface in certain tribes. Thef 
produce the appeamnce of a coarse villosity, (PL II, 
fig. 2 (/,) bnt vhen examined with the microscope, 
they are found to be little bags, opening into the 
ventricle. They are formed by the internal mucous 
membrane, the other membranes not entering into 
their compositioa. The greatest diversity of opinion 
preTuled among physiologiats respecting the func- 
tional uses of these appendages, but it seems now 
to be the most generally received opinion that they 
are secerning organs, and that their secretions act as 
solvents on the contents of tbe ventricle, particnlarly 
when theae consist of animal matter, for it is among 
the carnivora that they are principally found. Other 
^ipendages sometimes occur cliaracteristic of par- 
ticular ra.ces. 

The remaining portion of the nutrimental canal 
may be called the intestine. It is always more sim- 
ple in form, considerably narrower, and more deli- 
cately constructed than the preceding divisions. The 
slight expansions and contractions which it ofiera in 
certain parts of ita course, have led some to regard 
it as consbting of nearly the same portions as the in- 
IfiStineB of the vertebrata, and they conscqaently re- 
cognise a duodenum, an ilium, a cfecum, a colon, and 
a rectum. If we were perfectly acquainted with the 
func^oDS of these orgaiis in insects, as has been Judi- 
ciously remarked, it is possible that we might find 
reason for these numerous divisions, each having a 
apecinJ function allotted to it; but in our present un- 
certainty in this respect, we run less risk of error by 
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adhering to the more simple division and nomenclo- 
-lure iiidicflted on a former page. It will he seen, 
moreover, that two of the parts which we have not 
regarded as entitled to a separate consideration, the 
duodenotn nod the colon, are thooglit to exist in only 
■a Toiy few species, and even then they are not par- 
tici'larised by any one constant character. 

The intestine commences immediately behind the 
cbylific ventricle, from which it is separated by an 
(innular constriction or sphincter. This alone point* 
«ut its origin, when the biliary vessels are placed 
towards the anus; but being usually inserted imme- 
diately beneath the sphincter in question, they then 
mark jirecisely its anterior limit.* The small intes- 
ttne, :n its ordinary state, is a slender simple tube, 
very variable in length. In general, it is a good deal 
shorter than the body, Irequently shorter than the 
chylific ventricle, (as in the Chrt/tomtUda.) so/ax- 
times it attains the length of the body, and in a. few 
instances exceeds it. In certain cases it deviates 
from a simple tubular form, and becomes inflated 
more or less abruptly into a clavatc or oval-shaped 
bag. This is well exemplided in the common cock- 
chafer, (Plate II, 6g, 3 f,) where it forms a kfge 
ovoid pouch, and presents, when distended. Eve pro- 
jectlng ribs, which correspond to a series of in>- 
bricated plates in the interior. In this case there !■ 
an additional inflation, of much smaller size, b little 
behind the principal one. " If the name of this per- 

• Lacord. Intro. II. 33. ' 
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tion of die intesdaef" «jt Binrmeitter, tpetking of 
that part wfaich ooRMpondt to what we ha^e called 
after the Freneh |dijaiolog^stt» the mall inteadne, 
*' is to be determmed from its diTisoDal dittance from 
the stomach, it most be considered as the true iliam, 
which is however contradicted bj its fbnction, whicb» 
like that of the cscom of the g^iresof the mammalia, 
sabjeets the food.to a second digestion and extraction 
before it is rejected. We are conTinced of this by 
the comparison of its state in the stomach, and in 
this portion of the canal, for we find it here mnch 
more pappy than there, bnt not so Tiscons as in the 
colon."* 

The Ccpcvm (PL IL fig. 2 ^.)i*^^P<»don of the 
■Canal, behind the small got, where the nnassimilated 
parts of the alimentary sabstanoes, now completely 
depriTed of their nntricions particles, begin to acquire 
a hard consistency, prerions to their expulsion by the 
rectum. It is generally a direct continuation of the 
small intestine, but it is divided from it by a valve, 
v^ch completely shuts up the opening. In some 
<sues, however, the intestine is united to its side, and 
it forms a large ovoid vessel, as in Dytucu* Rcuelii^ 
fiOkd allied species. The external surface is frequently 
covered vrith papills, and the internal, particularly 
near the mouth of the small gut, with glandular warts;, 
which are supposed to secrete a fluid to assist in the 
expulsion of the fecal matter. This segment of the 
caual is usually short, but it varies too much to admit 

* Hantua of Entom.; Shuckhaid'i TnuM. 139. 
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of its relative dimeQ&ionB being easily stated. TtiA 
Rame remark applies to its Form, although it most 
commonly inclines to ova]. Its situation is mure con- 
stant, for it always occupies the hinder segment of 
the abdomen. It frequently has a, pouch-sliapeJ 
Bjipendage, originatiDg at its commencement, which 
sometimes appears quite distinct Trom it, although 
their caTities are always connected with each other 
In this case there is do valve to separate it from the 
ceecum. From its having been noticed in all perfect 
aquatic insects, M. L^on Dufour regards this appen- 
dage as a kind of swimming bladder ; but to this view 
there are great objections, among others, tljat which 
arises from the consideration that air could not have 
ready access to it. It is more probable that it is 
in some way subservient to defecition. The rectum 
is nothing more than the terminal portion of tlie 
ctBcuni : it is always short, and provided with a 
sphincter or strong annular muscle, which closes 
the aperture when not in action. Its muscular tunic 
is very thick, its parietes very variable in form, and 
it is from them that the excrements acquire their 
particular Hgure. 

Having thns noticed the divisions of the great 
nutrimental tubt, leaving some peculiarities to be 
noticed when treating of the respective tribes in 
which tliey appear, it is now necessary to advert to 
its appendages, whicli were stated to consist of the 
galipary, biliary, and urinary retiell. Insects are 
seldom provided with glands, properly so called, as 
ft necessary consequence of the WKDt of a perfect 



cirenUiftion'; tbev teeroting imd ^eretbg oij^axur am 
nsoally hmg, aWiider^ imd tabular .vessel^ floadng 
freely in Iha intemr of the liody. The salirary Tos-f 
•ek are moft €QD0picaoii9 among tu<;t6rial insectSf 
bat tfaey likendao egust in. others^ They generally 
Ue woond the pbatyinz or tho ofQp> and ascend intq' 
the cKntj of the mpnth by a meiaMlenQg duct. Un-* 
der all their changes of forai> we cai^ without muclf 
diffiedlty> aeeofding'to M* h^^ Duibur/ recognise 
the ibllo wing parts : . 1. A^glandolar apparatus dea* 
tioed to secrete sa|iTa» which is single, doubles of 
even triple ; 2, One or two excretory conduits^ whoso 
function it is to discharge the secreted liquid into th^ 
mouth or esophagus; .8. Bags or re^ervoir8 in which 
the saliva is deposited and preserved. In SetUeBefa 
ni^rolineaia, the figure of which we have copied from 
the author just named, all these parts are distinctly 
exhibited. PI. II. fig. 5, a, a, represents a large 
semi-diaphanous glandular piece, (greatly resembling 
ft true gland,) composed of two lobes, the hinder ot 
which is digitated ; from each of these issues a very 
flexuose excretory duct, which debouches into the 
esophagus, (6, b.) The salivary reservoirs are, in 
this instance, slender and twisted, as is very often 
the case ; (c, e.) Cicada ami presents a different 
arrangement, the secretiug organs consisting of a 
mass of minute oval bags or bladders, divided into 
two bundles, which are united by means of a tubuliur 
canid ; (PL II. fig. 6, a, a,) The anterior of these 

* See hit excellent work entitled, ^ Rechereket Auaiomiqusi 
mur Us ffempiiretf p. 119. 
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is placed in the head, the poaterior in the thorax. 
The excretory duct is of Buch tenuity, that, if it 
exists, M. L^on Dufour was unable to detect it. The 
prevaiUng number of these organs 'is two, one on 
each side ; frequently there ore four, and Burmeister 
asserts that no fewer than six are to be found in the 
genus N^Mi, Aree on each eide, all of them opening 
into the cavity of the mouth. 

The pecuHar fluid termed hito appears so indis- 
pensable to digestion, both in the higher and lower 
animals, that, in most cases, we find the organs des- 
tined to secrete it very conspicuous. In insects, 
what must essenti^ly be regarded as such are always 
present, as far as yet known, except in the genera 
Chermea and Aphis. They assume the shape of fili- 
form tubes, usually very long and flexuosc, mean- 
dering over the surface of the chylific ventricle and 
the intestines. The point of the alimentary canal 
where they are generally inserted is just behind the 
pylorus; in a few instances they open into the chylific 
ventricle. In the whale of the order Hemiptera, the 
f oint of insertion is the place where the slender intes- 
tine meets the coicum ; an arrangement of which few 
examples are to be met with elscwhero. Eomctimes 
theyare inserted onJybyone extremity, the other being 
free, at other times they are fixed by both ends. In 
regard to number they vary extremely ; tteo is the pre- 
vailing number among the Coleoptera, Hemiptera, and 
Diptera, three occur among some coleopterous tribes, 
such as the CerambycidK, ybur in many Diptera and 
% few Neuroptera, tix in the Lepidoptero, eight iu 
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tertEon neoropterons groups^ such as the Hemerobii; 
tmd^ in manv instances^ particularly among the Or- 
tiioiptera and Hymenopteray'-they amount to a hun- 
dred and fiffy. Their length generally hears some 
proportion to their number, a deficiency the one 
way being compeosated by an increase in the other 
The longest surpass the dimensions of the body fiTt 
or six times. Al&ongh commonly of the same dia- 
meter tiiroughout their whole extent, they are occa^ 
nonally attenuated at one or both extremities. Nu<» 
merous constrictions at regular intervals, in a few 
instances, giye them the appearance of being granular 
or warty. One of the most notable deviations from 
their generally simple construction is witnessed ic 
the cockchafer, in which they appear fringed with a 
double row of thickset projecting processes of equa4 
length, some of which are furcate ; (PI. XL fig. 3, e, e,) 
their composition, also, is greatly more simple than 
that of the alimentary canal, the coat consisting of a 
single membrane of great delicacy. It is likewise 
transparent, permitting the view of the contained fluids^ 
which are most frequently brown or saffron yellow ; 
the prevalence of the latter induced Swammerdam to 
call the whole organs safiron-vessels. 

The last system of vessels which we shall notice 
at present in connection with the alimentary tube, is 
that formed by the urinary vessels. In their general 
aspect they almost seem to repeat, at the anal ex* 
tremity of the body, the salivary vessels appended to 
the head. But their presence seems to be far lest 
general, or at least they are more difficult to detect. 
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or have been leiiS carefully investigated, for a. com-* 
parativety Itmiled number of insects ore luentiotied 
as posseesiDg them. Among these are the carni- 
»oroua Coleoptem, DytiscidEe, Silphidce, certain Bra- 
chelj'trous Bpeeies, a few Diptera, &c. Notwith. 
Standing their occasional complexity, we can for the 
most part discern without difficulty an apparatus for 
Becrctiun, one or more deferential canalN, aud a re- 
aervatory bag emitting an excretory conduit which 
empties itself into the rectum, just ahoye the anusi 
The Siiids secreted are commouly colourless, and 
highly caustic and odorous. These properties may 
he easily determined by taking one of the largei 
Carabi and handling it ronghly, when it will probably 
discharge the fluid, which it does with considerable 
force in sudden jets, aud If it fall on the skin, it pro- 
duces a sharp hnrning seiLsation, which however is 
very transient. In Carabi/g aurotua the vessels in 
question consist of two branches of globular bodies, 
one on each side, resting on a tootstalk, connected 
with a long deferential canal, opening into a large 
ovoid bladder. C/i!<Bitiu» eelutimu (PI. 11. fig.7,n,a,) 
lias the secreting vesicles disposed on the tops of 
small branchlets, so tliat the whole apparatus lQok> 
not unlike a branch of a willow covered with catkins. 
In the same (ig. h is the deferential canal ; e, d, the 
bladder. Fig. 8 in tLe same plate, represcnta these 
parts as tliey appear in the Barnbjrdiers, a kind of 
beetles vhiih liuve been long famous for possessing 
the power tf producing an explosion accompanied 
with a discharge of smoke. This is caused by iha 
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tapld eTaporkation of the ejected matter^ whiclr 
appears as a white yapour of a Tery penetrating and 
powerfdl odour analogous to that of nitric acid. The 
mechanism by which this is produced^ consists in the 
addition of a second reservatory bladder, placed be- 
hind the first, in which the change adapting the liquid 
for explosion is produced.* (PL II. fig. 6, d, accessory 
bladder ; Cy principal bladder) 

The structure of these organs is a little more com- 
plex than that of the biliary vessels^ there bein^ 
always two distinct membranes present ; the interior 
one soft and delicate^ the exterior frequently appearing 
annular or transTersely folded. 

Such 'are the principal parts and appendages of 

the great alimentary tube in which digestion takes 

place. As the preceding description refers to it 

chiefly in the perfect insect, it is necessary to add 

8 few particulars in relation to its modifications ill 

the larvse, and the changes produced upon it by 

the phenomena of metamorphosis. When the latter 

is incomplete, not altering materially the external 

aspect, it is found, as might be expected, that the 

canal remains pretty uniform in all the different 

* The insects in question constitute the genus Bracbinus^ 
4ome species of which are natives of Britain ; but this singular 
means of defence is best witnessed in foreign Brachini, of 
larger dimensions, a few discharges from which cause such a 
burning sensation, that it is necessary to let the animal escape. 
The American genus Ozcena, Aptinus, and some of the Paussi 
likewise, possess this remarkable property. It has also been 
attributed to the Tery common Anchominus prasinus, but if 
rightly, it mpy be said scarcely to know its use, for few have 
witnessed its explosions. 
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stages of developmeot The BtrikiDg clianges 
outward appearance implied by the terms compleW'T 
metamorphosis, prepare us to espect some corre- 
sponding alceration in intemsJ orgaos, and this, ac- 
cordingly ia found "to be t!ie case. The proportions 
of the different parta are not only different, but 
some of the parts found in the perfect insect are 
wanting in the larva, while others esist which dis- 
appear iu the final stage. Such changes are indis- 
pensable when the larva lives on one kind of food, 
and the imago on anotlier, (as in the Lcpldoptera, 
fiir example,) but they likewise occur in cases when 
the food is the same in both conilitioDS. In the larva 
of the carnivorous Coleoptcra, for instance, which are 
equally predaceous with the mature itiaect, the only 
distinguishable parts of the alimentary canal are the 
esophagus, a minute crop, a chylific ventricle, and 
a small gut — the ventricle being perfectly smooth 
externally. To what an extent this differs from the 
canal of the imago, will appear from a comparison 
-with that of the common Tiger-bcetle(C.Mm/«sfr«), 
fomierly described, nod figured on Plate let, fig. 2. 
I Many instances of it being comparatively short in the 

k early stages, are to be found in the same order, but 

I iu none is this more notable than among the phv'' 

I tephagous LamclJLCorn beetles. That of the larva 

■scarcely exceeds the length of tlie body, uU tlie sub- 
^ordinate parts being absorbed (so to speak) by a 
capacious stomach filling nearly the whole of tb* 

Lsplaebnic cavity. This expansive ventricle, after tbA ^H 
,1ast metamorphosis, becomes narrow. Its compone^i^H 
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parts move distincdy defined^ and so much elongated; 
that the whole digestive tube exceeds horn six to 
twelve times the length of the body^ The changes 
which it undergoes in the progressive developments 
fit a Lepidopteron^ (Pontia Braisicce, the common 
cabbage-butterfly^) aa traced by M. Herold^* are 
principally the following: In the Catevpillar there 
ia a very short esophagus, with salivaiy vessels ap- 
pended to it ; an extremely large cylindrical stomach; 
and a short intestine^ succeeded by a wide but shoit 
Gflscnm. Shortly after the chrysalis is formed, the 
esophagus is found to have become longer and more 
slender; the stomach to have decreased greatly, 
both in length and diameter,, while the intestine is 
elongated, and the escum terminates in a pretty, 
distinct rectum. As the chrysalis becomes older 
farther changes ensue, and about eight days from 
the time of its assuming that form, the sucking- 
stomach can be discerned, and the stomach begins to 
separate into two portions* These changes are more 
sensible when the butterfly is on the point of being 
disclosed, and after that event the esophagus, is 
very long and slender ; the sucking-stomach in the 
shape of a large vesicle ; the stomach double ; and 
the intestine very long and convoluted. Analogous 
changes take place in many other tribes, into the 
consideration of which we cannot now enter. 

lo what has been said respecting the anatomical 
features of the great alimentary organ, it may be ad- 

- * Entwickelung-Geschicbte der Schmetterlinge, &c. 1 rol 
Ato. Caesel und Marburg, 1816, . 
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risoble to add some fttrtlier explanation relating W- 
the physiological tiinctions of its respective parts 
besides the incidental notices on this head already 
given. The food to be tranfimitted through its 
TBTtous clianibcrs, if of a ROJid substance, undergoes 
a process of mastication by the oral instnimenta ; but 
this process is not in atl cases equally complete, 
Afaoy predaceous kinds, particularly among the Cole- 
Dptera, masticate their food very imperfectly, merely 
dividing it into such pieces as admit of being swal- 
lowed. Further mastication is doubtless rendered 
unnecessary in thpir case by the presence of a 
gizKaid where the trituration is afterwards per- 
fected. Rap torioua species destitute of the organ just 
named, (such as Dragon-flies) thoroughly comminute 
tleir food before swallowing it. Solid vegetable 
matters are of course a1 ways considerably reduced in 
the mouth ; but those insetts which feed on green 
leaves, particularly the caterpillars of Lepldopiera, 
twallow the small pieces they detach almost or en- 
tirely unchanged. In suctorial insects, as well ba 
those which have heea termed Lappert (the Stag- 
beetle is an example), mastication obviously becomea 
BUperfluous. 

But it is not the mechanical action of the trophi 
(as the oral organs are sometimes called) alone that 
the food is subjected to in the month ; it is here thai 
it mingleB with the secretions of the salivary vessels. 
These secreliona eoDGiBt of a whitish, frequently ft 
purely hyaline fluid, said to be of an alkaline naturr. 
The intermixture, to adopt Burmeister's words, baa 
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a threefold purpose : I«, The mechanicttl dilution of ^H 

the mitrinieDt ; 2d, to esereiae a chemicsl efiect ^^| 

upon it; &nd 3d, a dynamical effect; or, id other 
words, to change the food into such a state that the 
requisite nutrimentol Buhstancea can be separated 
from it. The chemical properties of the sajiya have 
been but httle investigated ; that their action ia 
powerful may be conjectured from the pain and in- 
flammation produced by the puncture of a Cules or 
Tahanus, which ia almost wiioily occasioned by the 
saliva injected into the wound. The effect it has 
ttpon the leaves eaten by caterpillars is to make 
them almost immediately lose their colour, and 
assume a dirty brownish tint. Humboldt affirms 
that the saliva of serpents of itself suffices to change 
the flesh of recently killed animals into a gelatinous 
' substance, and that it is for that reason they lick 
their prey alt over before they swallow it. Bar- 
ineister is of opinion that it has a similar tendency 
in insects; at all events, there can be little doubt 
that its effects are not limited to a simple lubrication 
of the parts of the mouth, of a mechanical solution 
of the particles of the food. 

After passing through the esophagiol lube, the 
alimentary matter reaches the crop, where it remains 
for a time; and acquires a softer consistency by im- 
tnbing the peculiar juice with which this cavity is re- 
plenished. This juice is nearly transparent in her- 
bivorous insects, but dork and fetid in the camivora, 
as is often experienced by insect-collectors, for it 
is this matter which the animals so frequently di»* 
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gorge when handled. It is ejected by an antipcri- 
Btaltic movement of the viscus. When the crop ia 
succeeded by a gizzard^ the food is soon urged, in 
smull quantities at a lime, into its opening, where it 
b subjected to the action of the teeth or horny 
ridges which cover its interior. The effect of this 
grinding process ia so decisive, that it is in a short 
time reduced to a homogeneous pulp, which is called 
chyme. When the gizzard is wanting chymifaction 
takes place in the crop. But the chjrme does not 
attain the highest degree of elaboration, til! it has 
been for a time in the cbylific ventricle. Here it 
generally assumes a deeper colour, and the chyle is 
separated from it. The latter is a thick liquid of a 
whitish, brown, or greenish colour, and is found un- 
der a microscope t« consist of minute globules. Its 
production is the grand object to which all the pre- 
rious processes tend, for it is the substance which 
forma the basis of all the nutritive fluids. An 
intermisture of bile h&a always been regarded as 
essential to its nature, and in the case of insects 
this ingredient has long been supposed to be supplied 
by what were formerly described as the bile-vessela. 
But severe] eminent physiologists have lately enter- 
tained some doubts on this subject, from obHerving 
that the so called biliary vessels empty themselves at 
a part of the canal behind the place where the chyle 
began to be absorbed ; that their contents, when 
Bnaiyeed, have little resemblance to gaU, buC consist 
in a great measure of uric acid; and that many in- 
sects have other secreting organs which empty them- 
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selves into the canal in front of the chylifyiDg por- 
tion of it. In support of the older and more geiie- 
?ally received opinion, that the function of these 
Tessela is analogous to that of the hver, it is alleged, 
that hy their insertion in the intestinal canal they 
correspond to the gall -secreting organs of othef 
animals; that there is often a hladder-shaped dis- 
tention where they join the canal, forming a kind of 
gall-hladder ; that the Tens porta which conducts 
the blood to the liver takes its rise from the fatty 
matter within the ventral cavity, as is the case widi 
the vessels in question ; and that the liver of closely 
allied animals (such as crahs, and annelides) consists 
likewise of such vascular appendages to the intes- 
tine.* Amid these conflicting sentiments, a mixed 
opinion best harmonises with the facts, and such 
has accordingly been adopted by Meckel, Tiedemann, 
J. Miiller, and Burmeister ; viz. that the vessels in 
question have a double function, sometimes secret- 
ing bile, at other times urine. Whether they secrete 
the one or the other probably depends on the point 
of their opening into the canal being within the 
region of the chylific ventricle, or posterior to it. 
In these circumstances, the name suggested by M. 
Audouin might he adv&ntageonsly substituted for 
the present, for the most accurate knowledge we 
now possess of the functions of these vessels thus 
proves them to be urif/O'biliary. 

The changes which the alimentary substances 
undergo in the part of the canal behind the insertion 
of the vessels just spoken of, depends 
* fiuimei9t«i'a MaDual, p. 3TI. 
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TUs leads to tie oonsideratioa of the second great step 
in the process of nutrition, or what has been called 

Tie Circulating Syttem. Scarcely any point in 
the anatamy or physiology of insects has excited 
w mocb intereat and attention os the moveinenta of 
the nutritive fluid, and the nature of the organ by 
which its motiona are produced. The most opposite 
opinions on the subject have been maintained by 
different observexB, and it is onlv of late that evi- 
dence has been obtained of & sufiicientlj concluaire 
nature to establish the fact, that there is a trans- 
lation of the biood, which virtuiilly amounts to a 
kind of circulation, although it ia very imperfect when 
compared with that of vertebral animals. 

The organ which givea the impidae to this circu- 
latory movement is named the donal ceeael. It ex- 
tends along the beck from the head to the anus, 
lying only a short way beneath the integument, and 
consequently above the digestive canal, from which 
it is separated by a layer of fatty matter, (See Plate 
11. fig. 1. a, a, a.) When examined in a living 
'nsect, (it is best seen in a larva with a smooth 
a^naparent skin,) it is found to have a regular ex- 
pansive and contractive motion, by means of which 
a flttctnating movement ia communicated to the con- 
tained fluid. The whole organ, therefore, somewhat 
resembles an artery, although it is in fact the repre- 
seutstive of the heart in thia claas of animals, and 
is frequently called by that name. In ita general 
ahape it ia commonly more or less fusiform, widest in 
the abdomen, and diminishing towards the head. As 
it oeceBiarily follows the contour of the bo&^,\^. ^ 
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usually straighteBt in larrie, (pBrticnltLrly in cater- 
pillara,) and in tlie Lmago it curves downwards 
between the thorax and abdomen, to enable it to jibbb 
through the narrow iethmus by which these parts 
are united. . On close examination it is foand that 
the coats of this vessel are composed of two mem- 
branes, the exterior of which is dense and muscular. 
Such at least appeared their composition to Strauss, 
but Mr. Newport detected a third membr&De of an 
extremely thin and delicate texture. 

The greater portion of the vessel contained in the 
abdomen, consists of a consecutive series of chambers 
or cells, separated from each other either by single 
or double valvules, which permit the transmission of 
the hlood from behind forwards, or in the direction 
of the head, but prevent its retrograde motion. " A 
little behind these valvules, on both sides of each 
chamber, there is a transverse opening, likewise 
having a semilunar valvule internally, which allows 
the blood to enter the organ and opposes its exit. 
The number of the cells varies according to the 
species, or rather the families. M. Strauss found 
eight in the Melolontha vulgaris, M. Burmeister five 
in the larva of Calosoma Sycophanta, while M. J. 
Miiller discovered only one in Phasma j but in this he 
was probably mistaken. However this may be, the 
organization in question explains at once the pro- 
gress of the hlood in the dorsal vessel, and the reason 
of it being always filled. For when the hinder cell, 
which is usually shorter than the others, and which 
we shall suppose full of blood, contracts, the fluid, 
jaetaed on all sides by the containing Teasel, isforcM) 
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to escape, and finds no other passage but that made 
for it in front by the yielding of the valvules which 
BepEmte it from the second cell. Into this, therefore, 
it pofises; but, at the same time, the preceding dilates, 
and the blood contained in the intestinal cavity presses 
againet the lateraj valvules, vhich yield and permit it 
thus to enter by the openings which they protected. 
The same process is repeated hy the second cell, then 
by the third, and so on ; the blood thus traverseH 
them all by regular jerks, without any of them heing 
ever left completely empty."* 

This process will be 
better understood from 
an inspection of the an- 
nexed frgurea, after a 
drawing by Mr. Bower- 
bank, with his accom- 
panying explanation. 1" 
Fig. 1st, a, a, represents 
two chambers of the 
dorsal vessel in their 
greatest state of col- l- 
lapse, when the point 
of the lower valve is 
seen closely compressed 
within the upper one. 
At the commencement 
of the expansion, the 
blood ia seen flawing in 
from the lateral aper- 
* Ucord. Intro. II. 73. f See Entomol. Mog. 1. PI. II. 240. 
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tures, (fig. 2j i.) and, at the same time, 
in the ceatre commences its ascent, as indicated 
the drawing by arrows. When the chanihi 
attained their greatest state of eapansion, the sides 
of the lower valte are forced upwards hy the in- 
creased flow of the hlood from the section below the 
Talve, ihe lateral openings are closed, and the main 
current of the blood is projected through the two 
Tolfes, as shewn in fig. 3, a.* 

To each side of the ahdorainal portion of the dorsal 
Teasel, or that which is dirided into separate cham- 
bers fdraished with valves, are attached several flat 
triangnlar mascles, the points of which are fixed to 
tlie dorsal plate of the abdomen, (Plate III. fig. 1,A.) 
These were called by Lyonnet, rather fancifully, the 
winffe of ihe heart, and their object is to retain that 
orgon in its place, and probably to aid its contrac- 
tions and expansions. When of sufficient length, (as 
in the example figured,) they adhere immediately to 
the arch of the abdomen, but when short, their Attach- 
ment is hy metuiB of a supplementary band of fibres. 

As the part of the dorsal Tessel, to which these 
remarks refer, is regarded as the troe heart, so the 
anterior portion, which is a simple continuoos tabe, 
may be considered as representing the aorte. It 
commences where the valves anil lateral mnacles 
terminate, passes through the thorax, and terminates 

* A section oFthe dorsal veswl ia likewise shewn on Plate 
III. fig. 3, a, a, a, interior walla with their circular fibics \ 
' ' r aperturei ; t, the mii- 
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where the esoptiagua enters the montb, eitber in a 
■ample opening, in two or three brunches, or in a 
numerous aeries of smali ramifications. Its texture ii 
more delicate than that of the propulsive portion of 
the organ, and it becomes gradually narrower as it 
^proacbes the head, (Plate III. fig. 1, c. d.) 

The pulsations or alternate contractions and ex- 
paDsions of the dorsal vessel, in other words, the 
betting of tlie heart, vary greatly in number, within 
B given time, in ditFerent indiTiduals, and even in the 
same individual, according to its stage of life and the 
temperature. It is most rapid in caterpillars, and 
slowest in the perfect insect. In the former, at an 
ordinary temperature, it has been observed to pulsate 
from thirty to forty-eight times in a minute; and 
when the heat was increased, the pulsations became 
so rapid and irregnlar that they could not be counted. 

Much uncertainty still exists with regard to the 
manner in which tlje blood is conveyed lo the diffe- 
rent parts of the body after it is discharged from the 
heart. It is found to pervade the abdominoi cavity, 
and to penetrate to all the extremities, without ex- 
cepting the antcnnra, legs, and wings. Distinct cur- 
rents have been noticed in these members, apparently 
with a well defined course, but no blood-vessets can 
be said to have been any where detected. This 
extravascular motion of the blood is thought by some 
to be necessary to the adequate performance of tbe 
corporeal functions in insects, as the tunics of a vessel 
formed round it might interfere with tbe due deposi- 
tion of oxygen. Nor, as Burmeister states, ii tfas 
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case without a parallel in the animal economy^ for in 
the membranes of a developing embryo, the blood 
originally flows witliout vessels. 

With regard to the blood itHelf, it generally appears 
quite colourless, or slightly tinged with green. Its 
motion can bediscemedonly bymeansof the globules 
which it contains, although these, alsOj are more or 
less transparent. The globules are very minute, but 
in this respect they vary much. Those of the cater- 
pillar of the goat-moth are described by Lyonnet as 
three millions of times smaller thui a grain of sand ; 
while those of Agrion PueUa, according to Carus, are 
larger than the globules of the human blood. Their 
genera) dimensions may be stated at from the 200th 
to the S.^Oth part of a hne in diameter. 

The mechanism of the dorsal vessel, and the man- 
ner in which it works, were first rightly understood 
by Dr. Carus of Dresden, who made his discoveries 
known to the public in 1826. Much additional light 
was shortly afterwards thrown on the subject by M. 
£trauss, in a work published at Paris in 1828.* The 
earlier anatomists had observed its pulsations, and 
investigated its structure with much care, but were 
unable to come to any satisfactory conclusion re- 
garding its functions, chiefly from the circumstance of 
supposing it to have no opening in any part. Lyonnet 
conceived it to he designed for the purpose of secret- 
ing a substance for forming the nerves. Cuvier, also, 
after a pains-taking investigation, concluded ttiat it 

* CotaidiTatioja jfRJra^ nr I' aitatomie do onmot* orfi- 
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was a secreting organ, alchougli he did not determine 
the D&ture of the alleged secretion. Other opinions 
have been advanced on thesabject; but probably M, 
Leon Dufour is the only eminent entomotomist, of the 
present day, who denies the existence of any kind of 
drculatioD in insects.* 

Retpiralory System. — The necessity for the blood 
being placed in communication with atmospheric ajr 
hefore ib is adapted for aasimilation with the organic 
msas, is as indispensable among insects as any other 
class of animals. We accordingly find on intricate 
and highly developed system of vessels, pervading, in 
B multitude of ramificadone, every portion of their 
frame, in a manner very similar to the distribution of 
the blood-vessels in quadrupeds. The relations, in- 
deed, between these two systems, as they subsist in 
the vertebrata, seem, as has been well remarked, to 
De completely reversed in the case of insects — in the 
former the blood is the moving end pervasive element 
— in the latter it is the air. The sanguineous fluid 
bathes almost every part of the cavity of the body ; 
and being too languid to repair, with sufficient rapi- 
dity, to a given point to receive its vital principle, it 
is provided that the latter should be conveyed towards 
it; and this is done so effectually, that it can be im- 
parted, with equal facility, wherever there is a mol^ 
cole of the blood to be decurbonised. 

The organs of respiration may be conveniently 
conaidercd, as baa been done by Kirby and Spence, 
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under two heads, viz. tlie external organs hy wliieb 
the air is admitted into the body and expelled from 
it, and the internal ones by which it is distributed. 

The former differ according as the place inhabited 
ie land or water ; in other words, according as the 
air is received directly, or through the meditini of 
another element. 

Nearly all iasects inhabiting the knd and the air, 
as well as the arapbibions species [D^liicidre, ^c), 
racdve their supply immediately from the atmosphere 
which surrounds them on all sides, atid it is admitted 
by aperlnres named spiracles or stigmata. These 
are email perforations, commonly of an oval W . 
rounded form, placed oJong the lateral margins of 1 
the body. In number, and almost every other re- 
spect, they vary greatly, hut their arrangement is 
always symmetrical, one on the rigiit side, and 
another on the left ; each segment, for the most part, 
being thus furnished with a pair. (I'l. III. fig. 3.) 
Tbey never exist in the head, and there are never 
more than two pair in the thorax, consequently tbe 
greater number are to be found in the abdomen. 
They are usually Buirounded by a homy ring, and 
their aperture can be closed at the will of the insect 
by means of a muscnlar apparatus. To enable it to 
do this more eifectually, the mouth is sometimes 
furnished with plates which close like shutters, or it 
is fringed witli hairs, cilite, &c. Two of tlieir most 
simple forma are represented on Plate III. figs, 4 & 5. 
A more complicated structure is exhibited by the 
hinder stigmata of Dyt-iseui marginaiit, (PI. III. 
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fip G,) wliich appear when open, like a membrane 
torn longitudinally not far from one of the sides, 
leaTing jagged and deeply diTidcd edges, beset with 
pencils of hair. In other cases the aperture is filled 
by a. cellular membrane drilled with small holes for 
the passage of the air, as in the common cockchaffer, 
(PI. III. fig. 7). In the larva of tlie watei^heetle 
meutioned a few lines above, a circular membrane 
is stretched over the valves, ornamented with con- 
centric zones of different colours, and having a cir- 
cular aperture in the centre, (PI. III. fig. 8.) Other 
peculiarities presented by these pneumatic orifices are 
to he found in species belonging to the different orders. 
Many aquatic insects have a special provision for 
introdncing the air more readily into their system, 
which is rendered necessary by the difficulty they 
n'ould experience in bringing their spiracles into con- 
tact with it. This generally consists of an elongated 
anal tube, sometimes naked at the extremity, hut 
more frequently surrounded "with hairs or branched 
rays, often exbibitiug a very beautiful radiated ap- 
pearance. It is pushed upwards to the surface 
tvliile the body of the insect continues submerged, 
and admits the air at its extremity, an operation 
nach facilitated by the rays alluded to, which have 
the power of repelling water, and diverge on all sides, 
thus leaving a iree space iot the influx of the air. 
Appendages of this nature are chieily found among 
Diptera, and will, therefore, he fiirther noticed 
lat order. A common species of 
another order, Nejxt dnerea, possesses two reepir- 
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atoiy tubes, which were not properly understood 
explained by M. Leon Dufour. Eztemally they hare 
the appearance of an ovipositor, and have often been 
mistaken for such, although they exist in both aeses. 
Each is composed of two pieces, grooved intemaUyi 
and meeting each other very closely at the edges, 
thuB forming an elongated siphon, which introduces 
the lur to two spiracles placed at the terrainatioa of 
the two principal air-tubes running along each side 
of the body. la this and analogous instances, the 
other spiracles have become obsolete, their fimctions 
being superseded by another kind of mechaoisnu 

In the coses hitherto alluded to, whether relating to 
terrestrial or aquatic insects, the pneumatic mecbaniam. 
is adapted for the admission of air from the atmos- 
phere ; it is next to be considered as fitted to separate 
and imbibe the air which is mechanically mixed n-ith 
water. The species possessed of such an apparatus 
are as exclusively aquatic aa fishes, and the apparatus 
itself is quite analogous to the respiratory mechan- 
ism of these animals. The Gills or BrancAiiB arc pro- 
cesses of the epidermis, projecting from the body in 
various forms, commonly resembling hairs or leaves, 
and completely filled with delicate tracheae. The 
exterior membrane is so fine as to allow these to be 
seen through it. The manner in which the air is 
extracted by their means is founded on the following 
law of organic chemistry, recently discovered by M. 
Dutrochet. If we enclose a liquid or a gas in a 
cavity with permeable coats, a bladder for example 
and plunge this bladder into another liquid 
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of a difierent nature or density, two contrary cuirenCs 
are establisbed tlirough the aidea of the bladder, 
the one conTeying the liquid from without into the 
latter, and the other having an opposite effect. Gases, 
beaideB, have this peculitLrity, that if we enclose a 
mixture, in certain proportiona, of oxygen, carbonic 
acid, and azote, and plunge the bladder containing 
it in water having atr in solution, the two currents 
established in the manner mentioned, continue till 
there remwn in the bladder only oxygen and azote 
in the proportions which constitute atmospheric air. 

" Thia double phenomenon takea place equally 
well through a living organic tissue and an apporatua 
employed for experiment. Accordingly, it is easy 
to perceive, that if some of the air-tubes of an insect 
were to become estemol to its body, and floating in 
the water, the carbonic acid which they contain 
after the blood has been decarbonised, will escape 
through their walls, and be replaced by the oxygen 
of the air which is mingled with the water. This, 
in fact, ia exactly what taltes place with brancbis, 
which are nothing else than trachete closed at the 
extremity, and contained in a, membrane remarkably 
permeable. These tubes extract the oxygen from 
the water, rejecting at the same time the carbonic acid 
they contain; and the air enclosed in the interior 
tracbeee, thus become fit for the support of life, acts 
in the same manner as in aerial insects."* 

Braucliite are not known to exist in any insect 

• iacord. Intro, k V Enl. II. 91. 
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after it has reached its perfect state ; nor 
except HJDong the Diptera ; but they are found 
the larvie of all the orJers, except tlje Orthoptero,' 
Hymenoptera, and Hemiptera. They are either in 
tlie fonii of approximating fasciculi of liairs, or broad 
thin plates, variously lobed and divided on the edges. 
The former are most common, and may be witnessed 
in the larvte and pupie of common gnats; the latter 
in the larvffi of whirltviga (_Gp-iatia), Ephemene, 
Pliryganidce, &e. In Dragon-flies, tlie small leaf-Iiko 
tracheal plates are placed in the cffioiim, where 
water in alternately admitted and ejected, serving the 
double purpose of suppl^'ing the air-pipes and aiding 

These appendages are asually kept in a state of 
continual and intense agitation, ptobahly for the pur- 
pose of always bringing around them a new supply 
of Iresh air. When placed in expanded plates along 
the margins, their continual undulating motion must 
assist materially in maintaining the equilibrium of 
body and facilitating movement in the water. 

When the air has found admission into the 
of the insect by one or other of tlje various avenuea 
above described, it is received by the 

Traekece or Air-tubes. — These are ramose tubes, 
opening into a spiracle, or originating from a brani 
and spreading through aJl parts of tiie body. A 
insect can exist without air, and as these are the 
channels by which it can be distributed, they ai 
no case deficient or imperfectly developed, 
numoer of their distribution is so varied as to 
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dode tlie«tt0niptti> describe itineterj particular case;, 
bat ihe normal or prenoHng alhwigement is nearly 
dM feOoiniigr-^All'the mmate intemal ramificatioiis 
otrnTOgeiatorsirranltninkSy which gradually beteome 
wider till they.debot on a spimde. Tracing the course< 
of dme tnii^ upwards fbom the .spirode, they are 
generally found to divide into two principal branches, 
one of them .becoming ramified Mf infinitum, the 
ddMT of « more uniform diameter and running across 
to unite with a similar one from the opposite side. 
A more eomplete union, howeyer, is established 
among all: theprincipal branches, by two longitudinal 
trunka extendii^ die whole-length of the body, one 
en each side,: not far from the margin and parallel 
with it. . These are nearly of the same diameter 
throughout, and intersect. the transverse brandies not 
&r from their origin. This continual anastomosis 
provides for the utmost freedom of conveyance in 
every direction, and places the stigmata on opposite 
sides of the body in direct communication with each 
other. In addition to these there is sometimes a 
longitudinal tube in the centre, and in certain instances 
there aro not fewer than five or six running length- 
wise. Some of the prindpal longitudinal tubes give 
off branches to the legs, and a considerable number 
enter the cavity of the head.* Although the traclicse 

* To iUmtnbte the dMributidn of the air-vessels, we have 
gfven a figure of those of Nepa cinerea after M. L^on Dufour. 
See PI. III. fig. 9, in which a, a, a, represent the hitenU spi- 
iBcleSi, in this instance obsolete, hecause the air is admitted 
by terminal tobet ; 6, 6, ventral spiradei^ at the base of the 
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on different sides of th-e body gener^y communu 
with each other is the manner indicated, there 
not wuttiag inattmces where such a union cannot be 
traced. This, according to M. L^od Dufour, is the 
case with the majority of the Hemiptera, the respi- 
ratory arbuEcles on the one side appearing qnite 
independent of those on the other. 

On examining the Btmcture of the tracheal tubes, 
we ohserve, first, an outer membrane, smooth and 
transparent, and seemingly without fibres j then a 
very dehcate cartilaginous filament of a pearly white 
colour, twined spirally round, and forming a tube 
like the windpipe of the superior animaU, within 
which there is a thin membrane adhering closely to 
the spiral filament. The outer membrane is com- 
monly colourless, but occasionally it is brown, red, 
or black, and, in such cases, the ramifications of the 
Tessels can be followed more easily. The pearl- 
("loured filament, also, in recently dead specimens, 
affords a similar advantage, as it makes the Tessela 
Bhine, tvfailc the air continues in them, like branches 
of arborescent silver. 

Besides the tubular tracheie, others are occasionally 
to be met with of an entirely different character, 
which have received the name of veticular air-veneli. 
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Tbese are^ properly^ only distended tubes^ assuming 
the form of pneumatic bags^ inflating when the air is 
admitted to ihem, and becoming flaccid when it is 
withdrawn ; they are to be found in nearly all the 
«rdeia» but are most numerous and conspicuous among 
die Orthoptera. In Truxaiis nanOus no fewer than 
twenty exist in the abdomen, of an ovoid shape, and 
lying transversely, ten on each side. They are so 
much developed in certain Diptera, {Syry^idcB, Tabit^ 
nidcB, &c) as to make the abdomen appear transpa- 
roDty and as it were vitreous. Their principal use 
is probably to diminish the specific gravity of the 
body, aikd thei^by increase the power of flight ; at 
all events they will be attended with this eflfect, and 
they have, in fact, been chiefly observed in the spe- 
cies which are longest and most frequently on the 
wmg. . When the trachesB, instead of ramifying in 
the usual manner, interlace each other, and unite 
into matted bundles, as they have been observed to 
do in certain Coleoptera and Hemiptera, they form 
what have been termed by L6on Dufour parenchy^ 
maiaus tracheoe. In Nepa these are oblong bodies, 
placed immediately beneath the scutellum, (PI. III. 
fig. 9, g, g,) free in the middle and fixed only at the 
ends, and may almost be supposed, when taken in 
connection with some accessory parts, to be a faint 
representation of an incipient pulmonary organ. 

The indefatigable Lyonnet has had the patience to 
count the tracheal branchlets of the caterpillar of the 
Cossus, and he detected 236 longitudinal ones, 1 336 
transverse,, and 232 det^hed, so that the body of 
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that insect is permeated by 1804 aeriferons tnbei 
large enougb to be visible, and it is probable that an 
equal namber exist bo small as to elade the sight, 
even when assisted by the most powerful glasses, 
" Surprising as this number may appear, it is not 
greater than we may readily conceive to be necessary 
fbr communicating with so many difTerent parts ; for, 
like the arterial and renoUB trees which convey and 
return the blood to and from every part of the body 
in vertebrate animals, the bronchiie, (that is, the 
nnaller ramifications cf the tracheffi,] are not onlv 
carried along the intestines and spinal marrow, each 
ganglion of which they penetrate and fill, but thej 
we distributed also to the skin and every organ of the 
body, entering and traversing the legs and wings, the 
«yes, the antennte, and palpi, and accompanjdng the 
most minute nerves through their whole course. How 
essential to the existence of the animal must the 
element be that is tbus anxiously conveyed, by a 
thousand channels so exquisitely formed, to every 
minute part and portion of it ! Upon considering 
tliis wonderful apparatna, we may well exclaim, TAit 
hath God Krought, and thU is the Kork of hit hand*." 
Adipost tmue, and Secretiont. Although the 
former of these is not in immediate connection with 
any one organ more than another, but £lls the 
splachnic cavity wherever it is not occupied by other 
substances ; yet it so far Ijeare a relation to the func- 
tion of digestion and tlie nutritive organs, that^ 
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may without impropriety be noticed in this place. 
It consista of a reticulated web, of a white or yellow 
colour, the alireda of which, when examined by the 
microacDpe, are found lo be couEtitntcd by smatl 
globules of uiimal matter. It ia more or lesa com- 
pact in different iuEects, and even in the same insect 
according to its age, being loosest and most stringy 
in young individuals. It very nearly coireaponda lo 
the fat of the larger Qnimale, but as chemical analysis 
has produced different resnlts, its esecntial properties 
and nses cannot be considered always the same. 
Virtually, however, its uses may be regarded as two- 
fold ; firai, to protect the varioua organs by forming 
a soft and elastic bed, which retains them in then 
place, and prevents them conning in too close con- 
tact with each other ; second ly, to afford a certain 
degree of nutriment when the insect is not in a con- 
dition to receive food. In the latter case, it exactly 
corresponds to the atore of fat found in bybernnting 
mammalia, when they go into their winti-r quarters. 
It is particulorly plentiful b the caterpillars of the 
Lepidoptera ; as they go through their various raeta- 
morphosea it gradually becomes more scanty, till it 
almost entirely dieappcara in the matnre fly. It ia 
hence naturally inferred that it supplies the requisite 
natrimcDt during the pupal sleep, and is gradually 
absorbed to aid in the devol«pnient of the newly 
formed parts. Next to caterpillars it is most abuud' 
ant in Coleoptera, Orthoplera, Hemiptera, and Neu- 
Toptera ; or, Bpeaking generally, it is more plenti- 
ful in masticating than suckiug iuaecta. Some dis- 
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tinguislied Physiologists maintab that the fatty masa 
is analogous to the liver ; bul its structure, alter- 
nate increase and decrease, and the presence else- 
where of wliat may, in certain caaes, be considered 
as true biliary vessels, appear sufficient reasons for 
rejecting this opinion. 

Certain secretions laying a direct Inflaenco on di- 
gestion have already claimed onr notice while con- 
sidering that function ; but there are others, which 
may he regarded as the produce of digestion, since 
CKtracted friim the hlood, to which we hove yet to 
refer; ond their importance will he judged of when 
it is mentioned, that it is almost entirely from them 
that we derive all the insect prodncts which we have 
to our own use. Of these Silk may well 
be regarded as the most vaJuahle, since it has become 
nearly as essential to our o<A'n purposes, as it is to 
the economy of the animals which produce it. The 

which secrete it resemble the biliary ves- 
sels in shape, hut are usually much htrger, (in the 
Bilk-worm thev are about a foot in length,) consist- 
ing of two tabes, which unite at the extremity, and 
open into a umall perforated filiform organ, com- 
jnly placed between the palpi on the under lip. 
This 19 named the tpinneret, and the size of its aper* 
ture determines the thickness of the thread. The 
fluid, before it cornea in contact with the air, is Ti». 

1 transparent in young larva, but thick and 
opaque in mature ones. It is found hy chemical 
analysis to be chiefly composed of a gummy matter, 
a small portion of another substance resembling wax, 
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and a little coloured oil. It may be placed in boil- 
ing water without undergoing any change ; the most 
highly concentrated acids are required to dissolve it. 
Except in one instance^ (the female of the great 
aquatic beetle^ Hydrmu pteeus,) this secretion is 
Ibottd only in larvae^ and in these the spinneret 
h usually situate in the mouth ; but in the larvae of 
Myrmdion it is in the opposite extremity of the 
body^ like the spinning apparatus of spiders. This 
is likewise its position in the beetle just alluded to. 
To the secretion of poison, and the beautifully 
constructed instrument by which it is injected into 
the body of an enemy^ insects are indebted for one 
of the most effectual means of defence which has 
been assigned to any kind of animal. It is limited 
to the Hymenoptera^ and among these we are most 
&miliar with its effects in bees and wasps. The 
poison is contained in a round or ovate bladder, lying 
very near the hinder extremity of the abdomen, and 
is discharged into the sting by a narrow duct. It is 
secreted by two very slender twisted vessels, which 
sometimes unite (as in the hive- bee. Apis meUiJica,) 
into one tube at a little distance from their insertion 
into the bladder. The fluid is sharp and corrosive, 
and it is unnecessary to refer to the experiments of 
Reaumur to prove that it is the cause of the in- 
flammation and pain attending a puncture of the sting. 
The mere mechanical division of the tissues by so 
fine a point, would occasion comparatively little of 
either, as may be ascertained by making a puncture 
in the hand with a needle. The venom is a trans* 
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ptkrent fiuiil, of a Bweetish taste wLen first apjilied to 
the tongue, but speedily producing a sharp burning 
sensation. Its chemical properties have not been 
properly examined ; but accordiug to Fontniia, it U 
soluble in water, and when alcohol is added to the 
solution, it is precipitated in the form of a nhil« 
powder, which conveTts vegetable blue into red. 
Ita action is so powerful, that the writer just tiamed 
calculates that a grain id weight would kill a pigeon 
in a few eeronds. 

Allied to the preceding, are the acid secretions of 
ants and a few other insects, which, however, hava 
not been traced to any specinl secreting organ, bnt 
aeem to be diffused throughont the system. Vaqaelin 
and Fourcroy conceived the former to be composed 
of acetic and malic acid, but Suenscn has recently 
demonstrated that the earlier chemists were conect 
in regarding it as of a peculiar nature, and tbat the 
name Forinie aeid ought therefore to be retained. 
Berzelius gives the folluwiog analysis of it ; bydrojen, 
2, 84 ; carbon, 32, 40 ; oxygen, 67, 76. It is some- 
times ejected by the anus ; and Lacordaire affirms, 
that in tropical countries ants are to be met with 
{Gen. Ponera) armed with stiugit, which inflict afi 
painful a wound as tliose of bees. Gallic acid has 
been obtained from the grain weevil, (^Calandra ffran- 
arto) and what has been named bombtc acid from 
the sUk-worm. It is probably one of these that is 
employed by certain Lcpidoptcra to loosen the end 
of their cocoons, when tbey wish to obtain egress. 

In the absence of special secreting vessels, die 
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fnnctioii is aometimes executed by the ftrticulating 
membrane of the abdomen and limbs. Thus the 
mHBy which i? secreted by the neuters of the common 
bive-bee, is elaborated by the ddiicate membrane 
which passes from the superior half of each yentral 
segmentj and after describing an arch, unites itself to 
the preceding. The orange-coloured oil which exudes 
from the oil-beetle, {Meloe Proscarabaeus,) is secre- 
ted by the membrane which connects the thigh with 
the tibia ; and examples of a similar nature are not 
of mifrequent occurrence. The white filamentous 
or cottonny substance which covers the body of many 
aphides, is probably of the same nature a^ wax, as 
well as the peculiar efflorescence observable on many 
eoleoptera. The latter often forms regular designs 
on the surface, (as in Lixus, Ckontcs, Eurychora,) 
which can only arise from a particular disposition of 
the pores through which the substance obtains a 
passage. 

LaCf a substance of well-known utility in the arts, 
as entering into the composition of varnish, sealing- 
wax, &c., is the glutinous and semitransparent trans- 
udation of the Caocus lacca, which envelopes its whole 
body after it has fixed itself to the branch of a tree, 
according to the manner of its congeners. 

An endless variety of scents are emitted by insects, 
some of which emanate from the fluids already alluded 
to, while others transpire in the form of invisible 
effluvia, from all parts of the body. Many of them 
are highly penetrating and diffusive, so that they can 
be felt at a considerable distance. Some of them are 
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'Kttremely disagreeable, but others are of an opposite 
description. In all cases, they probably serve more 

' « as a means of defence ; for it is likely that 
those which are agreeable to our sensations, 

ly prove repulsive to some kinds of enemies. This 
tndered the more probable by tlie emission of 
3 odonrs (except in a few instances) not being 
nvoliintary, but under the direct control of the indi- 
vidual, and they arc seliJom exhaled in great strength, 

many caaea not at all, except when it is disturbed. 
They appear also to eervo as a guide to the aeses 
g the plnce of each other's retreat 
The Coleoptera and Hemiptera afford the most re- 
markable instances of this property, and the latter 
have been ascertained by M. L^on Dufour to possess 
a special odoriferous organ. It ia a purse-shaped 
bag, placed at the base of the abdomen, immediately 
beneath the viscera of digestion, secreting an oily 
fluid, which volatilises in the form of an invisible 
vapour, and escapes by pores in the sides of the meto- 
thorax, between the insertion of the middle and 
hinder legs. 

The only other substance which requires to be 
noticed under the head of secretions, is that very re- 
markable one which renders many kinds of insects 
luminous. It is not elaborated, however, by any set 
of vessela appropriated to the purpose, but consists 
of a minutely granular mass, analogous to the adipose 
tissue; yellowish whi!«, semitransparent, and com- 
pletely filled with tracliete. The 
how that this matter it 
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posed of albomen. Bat as albumen is not Inminoiui 
of itself, it must be combined with a certain propor- 
tion of phosphorus^ in order to produce the phenome- 
non in question. '' As phosphorus can only become 
Inminous by contact with oxygen^ if we imagine it 
combined with the fatty substance, or with its albu- 
men, respiration gives it luminousness ; by means of 
respiration, oxygen is deposited in the corporeal sub- 
stance, and each respiration therefore makes the 
beetle shine. Now, respiration being strongest during 
flight, it necessarily follows, that the emission of light 
will also then be most powerful. In opposition to 
this, the wingless state of the female might be urged, 
yet her short thicker body must contain more of the 
fatty substance, and must therefore emit a stronger 
light than that of the male. Next to respiration, the 
circulation of the blood appears to have considerable 
influence upon the light, for we know that the sub- 
stance emits the light only when moist As now, 
the blood flows all round upon the fatty substance, 
this may be considered as the moisture, which helps 
to support the luminousness. Cams has also obserred 
that upon each pulsation, and consequently upon each 
fresh wave of blood, the light shines brighter. He 
refers to this, also, the brighter shining of the female, 
as she constantly dwells in dark damp places. Third- 
ly, the nervous system may exercise a certain influence 
upon the production of the light ; for as it is the chief 
agent of all the voluntary actions of the body, it will 
also necessarily exercise an influence upon the volun- 
tary suppression of the light, if the insect stop this 
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influence by clieclting respiration in the way in which 
it caueea the oerre to act upon the mnscle in muscu- 
lar motion."* 

Tijeee remarks appear to harmoniae with the prin- 
cipal facta which have been ascertained respecting 
this intereating phenomenon, and the nature of tlie 
Bubetance by which it is produced. These facta are 
chiefly the following: — the light is snbjeet to the 
vill of the Emimal ; it becomes more brilliant when 
its motione are violent^ a certaJD degree of heat ia 
necesBBry for its disple-y, and its intensity increases 
up to 40*^ R. when it becomes estinct, as it likewise 
does when the cold is at 1 0" R. j oxygen renders it 
more briUiant for a short time, but soon extinguishes 
it ; the same effect is produced more speedily by irres- 
pirable gases, and by placing it in a vacnma ; the 
phosphorescence soon disappears after tlie death of 
the animal, but can be restored by warm water, oil, 
m alcohol; galvanic electricity excitea it; and, finally, 
when the insect ia kept for some time in the dark, 
the luminosity disappears, but is restored by exposure 
to the light of the sun. 

According to the observations of M. Morren, pro- 
fessor of botany in the University of Liege, as detailed 
by Locordaire, the luminosity of the common Euro- 
pean Lampyridffi is increased in brilliaacy by the 
pecuUar structure of the corneous envelope of the 
phosphorescent matter. It is slated to be mereiy a. 
I WDtiuuation of the geoeral tegument, beixme i 

■ Durmeistei'a Uauuat of Ent. p. 497. 
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•ttenuated and ci^ble of being raised like a thin 
plate. '' Its exterior &ce presents a net-work of 
hexagonal medies^ resembling that of the epidermis 
ofplants. Each hexagon is eonTex^ and haft a donical 
hair in its centre^ directed backwards. Tthe rest of 
the sorface is simply ooyered with small teperities; 
and the opposite or inferior fooe isconcfave and smooth. 
Each of the Inminoas points is thus composed of a 
muhitade of facets^ and forms an apparatus entirely 
timilar to that which Fresnel has invented for the 
difitosion of li|^t^ and which b^ars his name. When 
this oomeons cap is removed^ the Itinunons matter 
loses a great part of its brilliancy. Every thing, iii 
other respects, is managed with a view to increase 
the li§^t to the utmost. The laigi^ and most regu- 
lar facets occupy the centre, and the smaller ones 
are placed at the sides, regularly decreasing in size. 
The hairs tend to prevent the dust settling, and the 
larva is possessed of a kind of anal brush, which it 
can employ in cleaning thfm."* 

The phenomenon in question is almost confined to 
the Goleoptera, and among these to the families 
Elateridffi and Lamp3rridse. About thirty luminous 
species of the former are known, and nearly 200 of 
the latter, four of which are indigenous to Europct 

NsBYOUs System. — The important and singular 
department of the animal economy now to be briefly 
considered, is rather of a simple nature in insects, 

♦ Laco«L Intro, k V Ent II. 147. 

'Y Examples of both will be found figured and described 
in our Coleopterous YoL p. 161-172. 
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that is, in its external and material properties, 
the manner in which it obeys the commands uf 
governing principle ie just as suhtle and mysterious ill 
this as in any other brancli of the animal kingdom. Ab 
the seat of sensation, it is the originating and animating 
canse of all activity and motion in the various orgauB. 
To it the senses convey their intimatioDH of the 
different properties of external things, of which they 
are respectively adapted to take cognizance. From 
it the muscles derive the irritability which puts them 
in action ; by meajis of tlie nerves the intestinal canal 
is excited to action, and, by the impulse of the same 
organs, thesesual parts exercise the function appointed 
to tjiem.* 

The nervous cords, on which such important duties 
are devolved, are composed, like those of miunmala, 
of eKceedicgly minute globules, disposed in linear 
series, so as to fonn fibres of extreme tenuity. This 
mutter coustitutes the central nervous m.-iss, pulp, or 
medullary matter, and it is contained within a darker- 
cobured cortical layer, esterior to which there is an 
envelope of a fibrous nature, rather thick, and formed 
of two tunics, analogous to the dura-mater 
pia-mater. 

In regard to general form, the nervous sj 
disposed in a double cord running along the wholl 
length of the body, wbich forms knots or ganglions 
at certain intervals, corresponding, in many 
the nmnber of segmente. These ganglia send forth 

. Manual, p. 471. 
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nerves in pain, which visit all the principal organs^ 
and ramify in aU directions. 

The nerroos system may be considered onder two 
divisionsy thegang^onic central cord^ with its branches, 
and the nerroos system of the esophagos and stomach. 
The former is the analogne of the spinal marrow, 
and the latter of the great sympathetic nenre. 

The ganglionic cord extends from the head to the 
hinder eztremiQr, is situate beneath the intestinal 
canal, and mns along the ventral face of the body ; 
(PI. n. fig. 1, gy h, i, I, L) This presents knotty 
expansions or ganglia at intervals throughout its whole 
course. Two of these are placed in the head, one 
above the esophagus near the phar3aix, the other 
beneath it, and, considered collectively, they form 
what many authors have denominated the brain, 
(cerebrum and cerebellum of Bunneister.) The an- 
terior of these cephalic ganglia, (the cerebrum,) lies 
transversely, and is usually more or less distinctly 
divided into two hemispheres. It emits a nerve to 
each of the antennae, also the optic nerves, and lateral 
branches which unite it to the posterior cephalic 
gangUon. The optic nerves spring from the outer 
margin of each cerebral lobe, and are generally broad 
at the base and narrower at the extremity terminating 
in the eye. Their base is sometimes as wide as the 
lobes themselves, and in certain cases they are broader 
at the extremity than any part of the cranial ganglion. 
The optic nerves of the stemmata likewise originate 
from the same source, sometimes in single filaments, 
at other times divided near the extremity. After the 
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Optic nerves, wliieh are tfce largest in tlie whole body. 
tlie moBt coasiderable &re the lateral cords uniting' 
the two ganglia in question ; their length is in pro- 
portion to the diameter of the esophagus, and as that 
13 least in Bucking insecCt^, the two ganglia in these 
approxiniate almost to touching, but they are remote 
in gnawing species, and the uniting nerves are pro- 
portionately elongated. 

The Bub-eeophogid ganglion (the cerebellum of 
Burmeist«r, or rather Trhat is called the medidta ob^ 
hnga by Mr. Newport, who regards the true ana- 
logue of the cerebellum to be entirely wanting in 
insects,) is commonly heart-shaped, or inclining to 
transversal, and lies at the base of the cavity of t!ie 
skull. Aiiteriorly it gives birth to several iiervotu 
stems on each side, which supply branches to the 
mandibles, maxills, labium, und the neighbouring 
muscles ; end, posteriorly, it giveti origin to the long 
nerves which form the ventral chain. 

The latter is coniposeil of either oue or two equal 
nervous cords, and the maiiimum of ganglia which it 
containsiseleven, in which case one is allotted to each 
segment, frequently, however, they are concentrated 
in the thorax, and the abdomen entirely deprived of 
them. The mode of their distribution is most regular 
in larviB. Each of theia sends off nervous filaments, 
commonlyamountingto three pair on each side; those 
in the tliontx supply the wings and legs, those of the 
abdomen the muscles with which its cavity is furuisfaed, 
and the hinder abdominal one transmits branches to 
the organs of generation. When ganglia do not exist 
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in tbe abdomen, the nerves descend in long threads 
from the thoracic knots. 

Mr. Newport, following up adiscovery of Lyonnef s, 
lias lately made us acquainted with a delicate system 
of nervous branches appropriated to the respiratory 
oigans, which lies above the ventral chain, following 
it without interruption through its whole extent. It 
oonsists of a very slender thread placed on the median 
line of the longitudinal cords, but not easily distin- 
guishable except where these are separated ; it then 
seems to spring from the inferior angle of each gan- 
l^n, although, in reality, it passes above it. At 
a little distance from that point it divides into two 
Inranches, which extend laterally in opposite directions. 
No knotty expansion is visible in caterpillars, but in 
Carabus and Gryllus there is a distinct one at each 
dichotomous division of the filet, especially in the 
thorax, where these nerves are most highly developed. 
As the changes which they undergo in the course of 
metamorphoses do not correspond to those that tako 
place in the ventral chain, which always tends, with 
every successive development, to a higher state of 
concentration, Mr. Newport regards these nerves as 
forming a separate system, and he has named them 
the auxiliary, transverse, or respiratory nerves.* 

The preceding descriptions will be better under- 
stood by the illustrative figures on Plate IV. Fig. 1 
represents the nervous tree of the common cockchafer, 
which may be regarded as the type of that division 

* Philoflophical Transactions for 1832U. 
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of the Coleoptera deetitnte of abdominal ganfrlja ; 1, 1, 
lobea of tlie anterior or cerebral j.'aiiglion ; a, a, opiic 
nerves; b, b, eyes: 2, posCurior cepbalic ganglion; 
3, protboracic gaiigUoii, emitting two pair of nerves 
on each aide, 3'; 4, meautliomcic ganglion, sending off 
two pair of nei'Tea, one, 4', for the wings, the other 
4", for the middle le^'S ; 5, mctaChuracic ganglion fur- 
nishing four pair of uerves, the anterior, 5', for the 
hinder legs, the others, 5", for the firat segments of the 
abdomen ; G, gangUou representing the ordinary abdo- ' 
roina] series; besides the two medullary cords, 6' 6', 
which run in a straight line to the extremity of the 
body, it sends out on each side five pah", G", distributed 
among the fourth, fifth, sixth, seventh, and eighth 
abdominal segments; d, li, mandibular nerves; e, e 
nerves of the anteunie. 

Fig. 2, nervous system of the caterpillar of Sphins 
Ligustri, a few days before becoming a chrysalis. 
1, cerebral ganglion, 2, posterior do., 3, 4, 5, Gj 
thoracic ganglia, 7, H, 9, 10, II, 12, abdominul 
ganglia, o, o, o, system of transverse nerves, more 
distinctly seen in Sg. 3, in which 3, 4, 5, represent 
the three thuiucic ganglia, a, a, central nervous filet, 
b, ii, b, b, nerves fumisteii by this filet, e, c, c, c, ner- 
vous threads separating from the preceding nerves 
and which, hy uniting "when they reach the ganglion 
constitute the central thread. 

Fig. 4 is a delineation of the nervous system in 
flie chrysalis of Sphinx Ligustri, thirty days after i^^ 
change, showing the piucb greater state of 
tratiou it has already attamed. The poster 
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«cic ganglia Arc nearly uaited into one mass ; and all 
the nerrea furnished by these ganglia to tiie loco- 
motive organs, nill be seen to have acquired a con- 
ridersble development. 

The egmpalhetie neroom »ffttem has been known 
from the time of Swammerdam, who discovered it in 
die lu'va of the rhinoceros-heetle {Orgete$ Naiicor- 
nie,) but its real nature, and the analogy it hears to 
the great sympathetic nerve of the vertebrata, were 
not understood till it was made the subject of a 
special investigation by John Miiller.* It exists 
more or less distinctly in bJI articulated animals, but 
in none is it so complete as in insects. It is con- 
sidered as forming two divisions; one of them con- 
eisting of a single cord, running along the anterior 
porlioa of the alimentary canal, and emitting delicate 
filaments on each side ; the other of a double nervous 
web, originating on each side by one branch from the 
posterior portion of the anberjor cephalic garglion, 
running down the esophagus, and sending forth 
brMiches to the single nervous cord. Both these 
divisions stand in the most intimate relation to each 
other, and form one continuous system. The first 
is most conspicuous in Coleoptera, Neuropti 
Lepidoptera. In these it takes its rise in two arched 
branches from the anterior cephaUc ganglion, which 
unite in the centre and form & small knot, from which 
a. single nerve emanates and runs beneath the 
brum. From its curved shape, this was called by 

• Nov* Ada Phjfc Med. Sot XIV. pan 1, p. 78. 
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Swainmerdam and Cuvier the recurrent Mi 

double nervous web preponderates in the Orthopcei^ 

[uid especially in Locusta and Gryllas. 

The rcmarliable and characteristic attribute of this 
Bystem is, that it is in no degree influenced by the 
changes which the ventral system imdergoes in the 
difTereiit stages of met:amoq)hosi3. It is qnite as 
fiilly develojied in the young larva as in the perfect 
insect and eice versa. It may be thence naturally 
inferred that its functional uses are required at the 
earliest stage of life ; nnd this in rrality is the case, 
for it is destined to preside over the functiona of 
what has been called vegetative life, which reat'h 
their highest pitch of activity in larvte. 

As the nerves constitute the fundamental oigans 
of all sensation, this is the proper place to spreak of 
the lenses, the avenues through which the properties 
of external objects are conveyed to them. Judging 
partly from their strncture, and partly from the 
iwtions that follow certain impressions received from 
without, we are inevitably led to infer, that insects 
poBsesa at least all the senses which exist in the higher 
animals, some of them even in a greater state of per- 
fection. Nay, it is by no means improbable that 
additional ones have been assigned tbem, to which 
we have nothing analogous in our own system, and 
of which, therefore, we cannot form any accurate 
conception. It la even a matter of doubt what 
to be regarded as tlie seat of certain senses, 
of which we are scarcely authorised to 
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Touch is tlie sense moEt generally (lifTiiEed uTcr 
the liodiea of the Iiigher animals, and it seems equally 
dispersed among insects ; but the hurd covering of 
the latter must often render it very obtuse, except in 
particular places. In the soft bodies of many tarvffi, 
it is true, the skin is so delicate tIjaC it may well be 
susceptible of the finest impressions, and capable of 
transmitting the most vivid sensations ; this power, 
beaides, i» often ^eatly aided, in Rucb coses, by the 
iiairs usually scattered over the surface. But thoDgh 
the rigid coveiing may often produce compiurative in- 
sensibility, or merely give indication of the presence of 
bodies, this sense is dwavs so concentrated in certain 
organsas to iutimutethe properties of material objects, 
such as form, sixe, density, &c. The organs in which 
it is raoBt perfect are undoubtedly the palpi. Their 
articulated stnieture adapts tbem for being closeJy 
applied to bodies ; the delicate membrane which 
often covers their extremity is particularly fitted for 
receiving impressions ; they are supplied with a con. 
eiderable nervous branch ; and they are observed to 
be continuaJly applied by the insect to the objects 
with whicli it comes in contact. At the same time 
there can be little doubt that the same function is 
performed more or less perfecdy by other parts, such 
as the tarsi, the spiraJ proboscis of Lepidoptera, the 
haustellum of Diptcra, and in moat tribes more espe- 
cially by the nntennEE. Whoever has watched thi 
antennn of a hive-bee, an ant, or an ichneumon, 
vbea engaged in any operation in which it is 
tested, will be surprised that ever it could be doubted 
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that tbiG is one of the usee to wLich ihey are enim- 
eutiy subservient. 

Still, bowever, touch ie only a secondary ftuictioB 
of the latter ; the generality of authors now agree in 
regarding them as tbe appropriate organs of hearing. 
When a beetle with long antennra is suddenly sur- 
prised by a loud sound, it stretches these members 
outwards and bolda tbem immoveable as if listening, 
and moves them carelessly again when tbe noise bu 
ceased. They are two in number, in this, as well 
aa in their prominent sitaation, corresponding to tbe 
ears of tbe vertebrata. On close examination a soft 
articulating membrane can be detected at tbeir base, 
beneath which the antennal nervo is conducted; 
tlxis may be considered as tbe last vestige of ft tym- 
panum, and tbe nerve alluded to, as an acoustie 
nerve. Viewed in this Hgbt, the stalk of the anten- 
ii(e must be employed to collect tbe pulses or vibra- 
tions of the atmosphere and transmit them to th« 
sensorium, an oflice for which their branched, pla. 
mose, and otlicr delicate strnctures all tending to 
increase the extent of their surface, eminently fit 
them. This view receives strong confirmation from 
the circumstance of tbe auditory organ of the Crus- 
tacea being placed at tbe base of tbe antennas, some- 
times even in tbe radical joint. It has been well 
observed also that the organs in question are almost 
always very Mly developed in such insects as emit 
sounds as a signal call to the sexes a case in whidi 
bearing reijiiires to be more than usually acnte. 
Crickets, Grylli, and Cerambycidie, may be given as 






instances of this. When to all these we aiU the 
negative consideration, that the aiitennee are strangers 
to taste and smell, and suhservient to touch only in 
a necondary degree, no alternative sccua left but to 
regard them as organs of hearing. 

It may he proper, however, to add, that Latreille 
conaidered the seat of this sense to be two small 
apertures which he detected near the inner edge of 
tlie eye in Lepidoptcra ; M, de filainville, two open- 
ings in the posterior part of the head, visible in 
Cicada; M. J. Miiller, two cavities in the dorsal 
portioD of the metathorajc, whii;h he noticed in a 
qiecies of Grjdlua ; and, finally, M. Treviranus, a 
sort of membranous drum, situated on the forehead 
of cert^n noctunial Lepidoptera. All tlieee parts 
tire too inconspicuous to have any claim to the im- 
portant function under consideration ; besides, they 
have been observed, (nay, they may be safely affirmed 
to exist) only in a few species, whereas the sense 
that has been ascribed to tbem must be universal 
throughout the class. 

Taiie is one of the senses whose organs have not 
been fully determined. Judging from analogy, it 
should reside in tliat part of the moutli corresponding 
to the tongue, and as that exists in tolerable distinct- 
oess in many tribes, it baa usually been assigned 
thereto. The membrane which lines the interior 
of the oral cavity, doubtlessly shares in this function ; 
and in the suctorial races, which probably possess i' 
in a very inferior degree, it mnst have its scat at the 
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tip of the proboscis, which is commonl}' j 
with glandular points. 

The sense of smeS, or at least some power wjiieh 
communicates analogous intimations to the sensoriiun, 
ia in a high state of perfection ; for the distance from 
which inbectaare attracted by the fetor of some choice 
pabiilam, or the scent of some favourite flower, (such 
aa the cathins of the willow in early spring,) is truly 
astonishing. Yet nothing is more uncertain than the 
organs hy which this aerrice is so admirably perform- 
ed ; and there is scarcely any part of the body to 
which the olefactory perceptions have not been 
assigned hy diiFerent physiologists, Lyonnet, Bona- 
dorf, and Marcel de Seires, considered the palpi aa 
the organs of smell ; Camparetti, various appendage! 
of the head ; Rosenthal and Robineau Desvoidy, a 
amall vesicular membrane, between the antennte of 
the Muscidte ; and Kirby and Spence, the rAinarium 
or nostril-piece. The last named authors detected a 
pair of spongy bodies onder the tegument of the part 
so named in Neerophomg VespUlo and Dyliteaa mar- 
ginaia, and they suppose similar parts to exist in 
other insects. But M. Treviranua, and other anato- 
mists, have heen unable to discover them, and there 
can be no doubt that the Fathers of British Entomo- 
logy haTe, in this rare instance, fallen into error, or 
at least assigned too much importance to a variable, 
evfinescent, and non-essential part of atracture. 

From the consideration that this sense, in the Ter. 
tebrata, is closely connected with the act of respira- 



tion, other authors are inclined to place it in the 
trochete, either in their external margins or interior 
ramifications. Cnvier ia of opinion that tbey are Tcry 
well calculated to perform the office, the internal 
membrane being soft and moist, and fitted to receive 
odonrs from the air.* It most be admitted^ that this 
hypothesis receives no support from the esperimenta 
of Hnber, who found that l>ees were iDsensible to 
the smell of oil of turpentine, which they particularly 
dislilEe, unless it was applied to the base of the trunk 
near the cavity of the mouth. But the experiments 
of Lehmann afforded opposite results, and Huber'» 
•boervations must therefore te considered inconcln- 
Kve. Upon the whole, we have not sniTicient grounds 
to come to any decision on tlie subject, although the 
probability b in favour of the trachea being organa 
dfamell as well as of respiration. 

The organs of sight are usually large and conspi- 
cuous, forming, as it were, the lateral portions of the 
cranium, sometimes meeting at their inner edges, and 
thus occupying greater part of the head. Owing to 
their structure, they have received the name of com- 
pound eye», and they are often aided in tlieir func- 
tions by another sort, in the form of small cbrystallinB 
I points placed on the forehead, which are called tim- 
I pie eyes, oedli, or etemmalee. When present, the 
latter are generally three in number, placed in the 
■ form i)f a triangle on the crown ; sometimes there are 
' * There rtsll; does exJEt, uotwithitanding Kirby and 

EHertion lo the contmrj', an intemgl mcmhranB, al- 
I Vci; tliin and closelv ajheienl to the apiiol thread. 



1 



ISe ANATOMT AND PHYSIOLOGT 

only two, and in a few instances only a single ocelliu 
has been detected. Their internal structure renders 
it obvious that they are organs of vision. Miiller is 
of opinion tbat their refraction must be very great, 
the convex cornea, the anterior convex surface of the 
lens, the posterior convex surface of the lens, and, 
finally, the conves surface of the glassy body itself, 
each having the power of refracting a ray of light 
It is improbable that they are of any use in distant 
vision, but they are fitted to give a distinct view of 
objects close at hand, and are doubtless designed to 
facilitate the insect's operations in the narrow passagea . 
tabular flowers, &c., where they are ho oflen ei^i^ 
ployed. fl 

When we look at a composite eye, it is found ti^ 
present a reticulated appearance, which is occasioned 
by its being composed of an aggregation of minute 
hesagonal pieces. Each of these pieces is a distinct 
lens, and constitutes in itself a complete organ of 
vision. Their amount lias been calculated in a variety 
of species, and in most cases found to be astonishingly 
great : 7000 have been counted in the eye of a com- 
mon fly; 12,544 in a dragon fly; 11,300 in the 
goat-moth; 17,335 in abutterfly; 25,088 inaspecies 
ofmordella; 1300 in tlie convolvulus sphinx; 50 in 
an ant,* and about the same number in Xenoi. The 
eye consists of various layers ; first of a hard, transpa- 
rent, facetted membrnne, which may be regarded as 

• A few Bpetiea of foreign aat»(Gen. /"ouera, 4c.) arenmong 
the very few insecla with which wo are acquuntad which 
•eem to be eaKuely dijstitute of eyek 



intea; bene&ttt tliis there ia el layer of opaqua 
xr, Tarying in colour, but most commonly black, 
> Tiolet, red, or green, which produces the brilliant 
a and bnnda on the eyes of Tabanidre and other 
; lying below this a dark-coloared vamiah, which 
be conaidered as a choroid : numerous nir yesselc 
supphed to the loat mentioned part, and there ia 
ice beneath for receiving some of the ramifications 
he optic nerve. According to Miiller, who has 

I most successful in explaining the structure of 
e organs, each individual facet can survey but a 

II space of the entire field of vision, so that each 
ributes to the perception of ail the objects within 
Seld ; but each separate one does not at the same 
I see all auch objecta, whence the insect mnst 
ive as many forms of objects in its eye, as there 
individual facets to the eye. Tbia consequence 
common and yet subsidiary vision of these facet?, 
ngs partly from the immobility of the eyes, and 
ly from the circimistance that only those rovG of 
i which fiill in a right line upon a facet of the 

which itself forms the segm.ent of a circle, can 
h the optic nerve of this facet, whereas all others 
withheld by the pigment which partly separates 
individual glass lenses from each other, and partly 
ounds the margin of the chryatalline lens, beneath 
cornea. From this it follows, that the nearer 
object ia the more obliquely do all, but the per- 
dicular rays of light, fall upon the facet ; and, 
'efore, contribute so much the less to the produc- 

of the image; the object cansequeutly is most 



dearlj seen closely, and mare iudistmctly at a, dis- 
tance. NoWj if eacli fecet of the eye can snrvey but 
one small portion of the field of vision, yet will the 
entire eye be able to survey a field the larger in pro- 
{rardon to tbe aise of tbe segment of tbc circle it 
forms, and to the oonTexity of its arcli. In accord- 
ance with this view, we find the eyes of predacioM 
insects, and such as require powerliil vision, promi- 
nent and globular ; and the reverse is witnessed in 
parasitical species, and others to which the perfection 
of this sense is lesE essential. Each separate cone 
or lens, must be understood as conveying the impres- 
moa it has received from a ray of light to the nervcua 
filament with which it is supplied ; and as the latter 
are all united in the great optic nerve, a common and 
distinct image is ultimately produced. 

Compound eyes arc almost invariably two in num- 
ber; frequently, however, they are partially or even 
completely divided by the anteunte being inserted 
in the middle, and in such cases four appear to be 
present. Whirlwig beetles {Gyrinus), and certain 
Ephemeree may be said to have an upper and under 
pair. Their degree of projection from the head 
generally depends merely on their greater or less 
conveaity, but in not a few instances they are placed 
on pretty long foolstalks. The size of the eyes is 
often a mark of sexual distinction, as %ve shall have 
occasion to mention more particularly in the general 
history of tlie order Diptera. 

I Genebativb System. — Among 
e always distinct, and tho oigan* 
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destined for the propagatioii of the speeies^ may be 
said to hxre a general correspondence with those of 
the higher aaimala^ They occupy the hinder part of 
the abdomen^ and the external organs pass out by a 
distinct outlet, lying a little below the orifice of the 
idimentaiy canal. In the female^ the following 
Ofgpiis exist ; the ovaHei, widuct, and vagina ; 
besides Tariooa peculiar part8> as well as certain ex- 
terior appendages designed to conyey the eggs in 
Ba£ety to their nadns^ or to act as instraments of de- 
:|i^ce^ termed o^^sitor and sting. 

Tbe oyanes are membranous tubes or bags in 
ifbieb the ^ggs are generated^ and where they re- 
nudn till tbey acquire a considerable size. They 
lure diyided into twa pretty equal portions^ one lying 
on each side of the abdomen. Their shape is very 
¥ariable« but most of them may be referred to the 
three following types of form. 1. Simple bags^ 
containing the germs of the eggs. 2. Short oy- 
aries^ thickly placed over the surface of a large 
bag-shaped common ovarium. 3. Long tubular 
ovaries, containing many eggs, resembling a necklace^ 
either entirely free, or united by a loose cellular 
tissue. 

The oviduct is the canal which emanates from 
each half of the ovarium, and which both unite in the 
median line of the body, and form a common eva- 
cuating or ejaculatory duct. The length and capacity 
of these canals vary greatly. Sometimes they are 
supplied with glandular appendages, for the purpose 
of elaborating a glutinous matter, which forms "' 
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coating to tlie eggs before they are extruded. TliJs 
varniahj howeverj is more commonly imparted lo 
them in the wider pnrt of the duct, formed by the 
union of the tubes from the two branches of the 
ovaries. This common duct is sometjmes called the 
egg-canal. It ia of greater diameter than the oYi- 
duct and frequently distended in the middle where 
the egg occasionally remains stationsry for a time 
before being expelled. Of the various appendages 
of this portion of the egg-conduit, the most import- 
ant are the sperm-reservoir, (Spermalheea) gluten 
secretors, and the poison vessels of the aculeate 
Hymenoptera. The former is a puree-shaped ap- 
pendage or distention of the duct, destined for the 
reception of the male influence during copulation, 
and, according to Herold, the eggs are impregnated 
in passing it, for it is situate on the upper side, and 
whenever it opens the sperm flows into the duct. 
The gluten secretors are commonly more slender, 
and of a vascular structure, performing the office of 
a gland. The liquid they secrete is white, and it 
envelopes the eggs in their passage. Their situation 
is very close to the sperm reservoir. The poison 
TCBsel of the Hymeaoplera ia an ovate bladder with 
a narrow duct appended to it, which discharges the 
contents into the sting. 

The vagina is simply the terminating portion of 
the evacnating duct ; a short straight tube, generally 
a little narrower than the common branch of the 
oviduct. When an ovipositor csists, the vaginal 
tube opens directly into it, forming a continnoua 
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canal ft considisrable way beyond Cbe estremit}' of tbe 

In tho male the principal interna] generatiye organs 
are tbe leg^t, caia defereatia, tetiada seminalu, and 
diKtut ejaeulatoriue : the external are tbe^nu, and 
the preAenaory orpani connected witb it- 
Like tbe majority of tbe secreting vessels in in- 
eects, the testes are commonly elendcr and convoluted, 
and they occupy nearly the same portion of tbe ab- 
domen as tbe ovaries in tbe opposite sex. Some- 
times tbei e exists only one gl obular body, as is found 
to bo tbe cose among tbe diurnal and crepuscular 
Lepidoptera ; frequently a pair, and not rarely four 
separate ones vaiying in size. In tbeir forms and 
disposition they vary almost ii'ithout end in different 
groups. The ducts by which tbey are nnited to the 
coRunou eJQculatory duct coustitatc tbe efferential 
veueU (vasa deferentia), which are usually slender 
tbrougbont the greater part of the course till tbey 
become dilated into an oval or kidney-sbaped blad- 
der, which is the veaicula teminalii. The size of 
tbe latter generally bears some proportion to that of 
tbe testes, and in not a few cases it appears to be 
wanting. Tbis sperm bladder terminates in a tube, 
joined to tbe corresponding one from tbe opposite 
side, forming by their union the ejaculatory duct, 
which is analogous in shape a.nd situation to the egg 
canal of the female. Sometimes it is short and broad, 
at other times moderately long. Tbe other male 
I ofgana meationed above may be considered as ex- 
I tcniaL Tbe prehensile appendages arc well cxem- 

L 
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plified by the Dragon-flies, which have them so pro- 
minent that they ore sometimes supposed to be Btiags. 
By means of them the male is enabled to retain the 
female, and even (\y about with her in euch a 
position as to have given rise to the erroneoits no- 
tion that the genitalia in these insects are placed in 
the anterior part of the body. In this respect they 
form no exception to the general rule. 

PI. V. fig. 1, represents the generative organs of the female of 
Alialia txaUfolia, from Mr. Newport's eiceltent easBJ on 
that insect : a, a, the ovniial tubea ■, c, c, the uterine cavities; 
d, the separate oviducta; e, the common or eJacuIatoiT 
oviduct;/, the aperma-theca ; g, the poison gland, h, ila 

' vessel ; 1 and 1 1 , the terminal ganglia lying upon the 
ejaculatory oviduct before the sperm-bladder. 

Fig. S, generative otgana of tbe female at Raantra linearu, the 
aamelettensein the preceding ligure indicating correspond- 
ing parts ; jr, auppOBcd swimming bladder, with a part of the 

Fig. 3, male generative organs of Atialia anti/olui; a, a, 
smaller testes, i, b, the ducts, c, largnr testes, d, d, vaaa de- 
ferentia, i, vesiculiB semtnales, i, ejaculatory duct, i, exterior 
valies. 

Fig. 4, gencmtive apparatus of tbe male of H^roua picevt ; 
D, a, testes, b, t, vaaa deferentia, c, c, principal seminal vm- 
eels, e, -, e, e, various accessory vessels, /, ejaculatory dud, 
diluted in tha middle, j;, copulative armature of the TBglntb 

Fig. G, testicle of SilpAa obtcura greatly magnified, 

MnscuLAB System. — When we reflect on tbe 
varied movements of insects, their different modes q| 
progression, walking, leaping, swimming, flying, i 
and the great -^^oe of itrengtk which they exMt| 
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it is evident that their apparatus of muscles^ on which 
1^1 these acts depend; must he at once ample and 
powerfuL Although Lyonnet's enumeration of the 
muscles of the cossus has heen often cited^ we are 
acquainted with no other instance which so well ex- 
emplifies their wonderful multiplicity. In that cater- 
pillar he discovered no fewer than 4061^ of which 
228 belong to the head^ 1647 to the body^ and 
2186 to the intestines^ a number exceeding by 3532^ 
the amount of those which are to be found in the 
human frame ! 

In some respects the muscles of insects have a 
strong similarity to those of the vertebrata^ but in 
others a notable discrepancy is observable. For the 
most part they consist of two portions^ viz. the tendon 
and the muscle. The muscle properly so called^ is 
formed of a multitude of straight fibres^ and enveloped^ 
•according to Lyonnet^ in a membrane composed of 
many parallel bands, consisting of bundles of fibres 
enclosed in separate membranes. At one extremity 
they are attached to the inside of the external crust, 
and the various processes connected therewith, at the 
other to the organ on which they are designed to 
operate, their attachment being either immediate or 
by means of a tendon. When the muscles are not 
provided with tendons, the shape is determined by 
that of the parts to which they are attached, and they 
are commoqly cylindrical or prismatic, retaining their 
sides parallel throughout their whole course. Those 
which are furnished with tendons are more variable 
in form^ and have been divided into several classes 
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whiub we caunot here afford roon 
characterise. As tlic parts in qoestioa e 
ciselv tbe same functions as among the higher animula, 
the same terms are applied to them, and they are 
spoken of as flexor, extensor, abductor, adductor, 
rotatory muscles, &c. appellations whicb scarcely re- 
quire any definition. We Bhall mention a. few of the 
principal onca in the different parts of the body. 

Mutde^of the Head. — The head having freer motion 
than any other part, except the pedunculated abdomen 
of aculeate species, is furnished with a corresponding 
provision of muscles. Those which move the whole 
.head, when that part is sunk in the prothorax, for the 
-most part consist of four pairs, besides three other 
jBuhsidiary pairs which contribute more or less directly 
to aid their movements. When the Lead is pedun- 
culated, the muscles are very small and rudimentary. 
Of those which produce the motions of the oral organs, 
a pair only are appropriated to the mandibles; the 
masillK, being composed of a greaternumherof pieces, 
uid bearing the palpi, have each nine attached to 
them ; tlie palpi have each a pair, and every separata 
joint is similarly provided. A single muscle, or at 
most two, suffice for the limited motions of the labrom, 
but its counterpart, the labium, whose action is more 
irequeqt and estensive, is furnished with four, beside^ 
those appropriated to the palpi. The motive apparatoi 
of the antenoce consists 9f three general muscles for 
each, and two others, an extensor and flexor, for every 
individual joint. Besides these, several muscles are 
to be found ia the vicinity of the pharynx, whose offica 



OF INSBOTS. 195 

• 

H 18 to retain that portion of the central canal in its 
place. The hrief enumeration now given refers to 
masticating insects alone; it will readily be understood 
Ihatihe muscles are greatly modified in sucking insects^ 
ance in these the parts of the mouth have undergone 
an important change. 

Muades of the Thorax. — The muscular system of 

the thorax has for its office to unite the component 

segments of that portion of the body^ and to furnish 

a motiye apparatus for the organs of locomotion^ the 

wings and legs. They differ somewhat according as 

the prothoraz is free or connate with the succeeding 

segments. In the former case^ (as among the Cole- 

optera, for example^) the principal mass of the muscles 

is concentrated in the prothorax^ and they are almost 

wholly employed in effecting its free movements^ there 

being no wings to be supplied. In general^ four pairs 

can be detected, which have their posterior attachment 

in the mesothorax^ and an orbicular one accompanies 

each spiracle. The mesothorax^ in the kind of insects 

of which we now speak^ is provided with three pairs 

of muscles^ all of which have greater or less influence 

on the motions of the anterior wings. A like number^ 

and acting mediately in a similar manner^ is found in. 

the metathorax; the largest, which occupies the upper 

part^ assisting to depress the posterior wings^ the 

second^ placed at its side^ to draw them backwards^ 

and the third to elevate them. Besides these principal 

muscles^ numerous others of smaller size occur in the 

metathorax^ consolidating the various pieces of which 

it is composed^ and also acting for other purposes. 
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Muscles analogoiia to those just noticed exist in 
ineecta whose prothoras is connate, that is, intimately 
united to the succeeding segmpnt; but, in these the 
mesothoras being most highly deyelo|)ed, it is there 
that they acquire their greatest dimeneionB, and one 
pair is generally enlarged at the etpense of another. 
■Thua, the dorsal pair is most voluminous in the Hy- 
menoptera and Lepidoptera, while it ia the lateral 
pair in tlie Diptera. 

Many of the muscles already noticed contribute, 
in a greater or leaa degree, to promote the act of flight, 
by contracting or dilating the walls of the thoracic 
cavity, but there are a few to which the office of 
moving the wings is esclusively assigned. These 
originate from the lateral parts of the stemnm, end 
are attached hy pointed tendons to the principal ner- 
\mres of the wing. Their development is alwavs in 
proportion U> that of the wing which they are destined 
to move. Tf the anterior wings be lorgesi, as stated 
by Burmcister, the dorsal muscle of the anterior 
wing is likewiae the largest; if the posterior wings 
are waating, their extensor ia also wanting, and 
if both are of equal sizo, their extensors also are 
of equal size ; but, if the posterior wings are the 
largest, this is likewise the cnse with their extensors, 
u may be seen in the Colcoptera, while the extensor 
of the elytra in that order ia very small. A small 
extensor, flexor muscles, and a series of smaller onea, 
which, when in action, cause the relasation of tb« 
: the oUier motive instrimieata of ths 
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From die free moTemeilts of the legs^ imd the 
number of separate pieces ejitering into their compo^ 
sition, it may be presupposed that they have obtained 
a large supply of muscular power. The coxsb receive 
the greatest number of muscles, especially if of a 
globose form, and performing a rotatory movement 
upon their axis. Four extensors and a flexor, accord- 
ing to M. Strauss, is the complement of the anterior 
and posterior coxie of the common cockchafer, and 
three flexors and two extensors of the middle cox». 
.The muscles of the trochanter are inserted in the coxae, 
andj like those of the latter, vary in number. In the 
insect just named there are three extensors and a 
flexor for those of the anterior legs, and only a single 
flexor and extensor for each of the others. The thigh 
is moved by two muscles, and the tibia by a like 
number, the tarsus by two general ones, and a pair 
appropriated to each separate articulation. The last 
joint has two peculiar ones which act upon the claws. 

The muscular apparatus of the abdomen is much 
more simple than that of any of the other primary 
divisions of the body. It consists chiefly of a series 
which serve to unite this part with the thorax, and 
of another designed to maintain the connection of the 
diflferent segments with each other. They are in 
general broad flat ribbons, rather thin and deprived 
of tendons. The organs of generation, owing to the 
complicated movements they perform, necessarily em- 
ploy a great number of muscles, which assume as 
great a variety of forms as the organs themselves, and 
of which, therefore, it would be unsatisfactory to at- 
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tempt any general description, especially as tlicy are 
Tery imperfectly known. 

We have now entered, as far as our limited space 
■will admit, into thehistory of the esternal and internal 
organisation of insects, a department of natural hlEtory 
fraaght wilti interesting subjects of research, and ex- 
hibitiijg, in eo conspicuous a manner that it can scarcely 
fail to strike the most insensible, the ooodness and 
POWER of that adorable Intelligengb which has pro- 
vided for the wellbeing of the lowliest of his creaturei, 
by a mechanism and a vital system even more com. 
plicated than among the higher animals, and equally 
deserving of our admiration. What we have further 
to add illustrative of tfaeir manners, instincts, geogra- 
phical distribution, &c. will bo given in the systemalic 
exposition of the different orders, a branch of the sub- 
ject which occupies the remainder of the volmii& 
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SYSTEMATIC ARRANGEMENT 
OF INSECTS. 



Thb necessity for an a4^curate methodical classifica- 
tioii by wbicb living objects can be recognised and 
liheir relations to each other in some measure indicated, 
iseren more strongly felt in regard to insects than 
any other department of the animal kingdom. This 
is occasioned by the great amount of their numbers, 
which much exceeds that of any other of the zoolo- 
gical classes. Most authors agree in affirming tliat 
not fewer than between 80^000 and 100^000 species 
are preserved in collections, and it is computed that 
. the species existing in nature is not greatly short of 
400,000. But the very circumstance which makes a 
well digested arrangement so desirable, likewise ren- 
ders it of no easy attainment, owing to the difficulty 
of acquiring the requisite knowledge of such a multi- 
tude of objects. Their structural details are so end- 
lessly diversified, .their affinities and analogical rela- 
tions so complex, and their modes of living, in many 
cases, of such* difficult determination, that it is scarcely 
to be expected that a system will soon be constructed 
in which each shall find its appropriate position, a 
position at once forming a faithful index to all it? most 
•characteristic and essential properties. How far »ome 
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of the plans now sealously advocated by a few nattir- 
aliBte m tbia (»>untry promise to answer tihu end, fbrmi 
no part of onr present purpose to enquire. lu com- 
mon with all others bitherto proposed, they rect^iiiiw 
certain primary diviuons of the class, many of them 
corresponding, or nearly so, to those established by 
Linnoeua ; these dmsions, therefore, as forming the 
most generally approved basis of arrangement, and of 
fundamental im[)OTtaDce in every point of view, w« 
design to explain at some length, and illustrate by a 
variety of examples. Tbey are termed Ordert, and 
are the first subdivision of the class. Tbe following 
is a tabular view of them, witli concise dislinctiTa 
characters. 



'of unequal f traaavereelT, 

the under \ longiludinall)', OaTHormi. 
pair folded I 
or equal («''':'''"'^' NkuhoItiih, 
1 . ,1 naked, HvMraoprnu 
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the wingB, && The next step in the process of sub- 
diyision is oommonlj to fafniliei, which consist of a 
group of genera agreeing in certain general characters. 
Subordinate to this is the group termed a genug, com- 
prehending species conformable to each other in all 
essential parts and (nrgans. The gpeeies is the lowest 
gradation of all, unless a variety be taken into ac-- 
count; the former has been well defined as a natural 
oliject, whose differences, from those most nearly re- 
lated to it, had their origin when it came from the 
hands of the Creator, while those that characterise 
the latter hare been produced since that event. Other 
groups, besides these, are oocajsionaUy adopted bj sjs- 
tematists, but as scarcel/ two ever use them in pre- 
cisely the same acceptation, their value and import 
must be learned from the definition each particular 
author assigns to them. 



Order I. — Coleoptera. 

We must refer to the volume on Coleoptera (Beetles), for 
a full account of the peculiarities as well as the history 
and representation of many of the most remarkable 
vpedea of this important order; and we shall here 
content ourselves with giving such a brief notice of its 
more prominent features, with a few supplementary 
details, as will lead to a right understanding of the 
method of division here followed, and prepare for a 
more lengthened exposition of the following orders: — 
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The nppep winjp nre hard and homv tlifOBglinnt 
their whole extent, forming a protecting cover td 
the underpair, ftiid are therefore named elylra. From 
(hiB circtimBtaiice also the name of the order is de- 
rivedjheing compoiiiidej of xoX?*;, a sheath, and arija, 
p. Where the elytra, or wirg-caaes, meet, thev 
fbnn a straight sntiiral line along the back. The 
nnder wings, which are the true organs of flight, are 

rabranoiiB and traoRparent ; when ot rest they are 
folded transversely. The month is constructed for 
mastication, and all the parts are very highly de- 
Teloped. Stemmntic eyes have not been oliserved 
in the perfect insect, except in the genera Ontho. 
phagus, Omalium, and Pnnssus ; but tliey are the 
only kinds with which the larvte are furnished. The 
prothomx is very freely nrticulated to the sni^cfedin^ 
segment, and the pronntutn is so large as to form a. 
considerable part of the dorsal surface. On eacli 
side of the pronotnm, in the carabideoiig and aquatic 
beetles, there is a distinct eomeons scale from which 
the muscles of the coicte originate, called the smaller 
or anterior shoulder-blade {omium) by Burmeister. 
The horns and other prominences frequently rising 
from the prothoracic case are mere processes or in- 
tegral portions of its crust, except in one instance, 
the Harlequin beetle (-■^crori'nusira^i'manu*), which 
has B large moveable spine on each side. The only 
portion of the mesothoras appearing on the surface, 
is the small triangle named the scutellum ; its whole 
▼olome, indeed, is comparatively contracted, owing, 
no doubt, to the elytra which it supports not being. 
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designed to take an active share in flight. That 
function being entirely deTolTed on the membranous 
wings, which receive their impulse from the muscles 
of the metathorax, that segment is proportionabl j 
ftugmented, its dimensions frequently equalling thosd 
of the prothorax. 

These insects undergo a complete metamorphosis. 
In a few exceptional cases, notwithstanding, the 
larva bears a close resemblance to the imago, as, for 
example, in Drflus, the female glow-worm, and al- 
most the whole family of the Staphylinidee. In such 
an extensive order, the larvae are, of course, of very 
varied aspect; commonly they are soft and pale, 
the head, and a few of the anterior segments alone 
being corneous. The absence of the brilliant colours 
which often distinguish the perfect insect, is to be 
attributed to their usually frequenting places where 
they are concealed from the light ; some living be- 
neath the ground, others in the stems of trees and 
herbaceous plants, putrescent fungi, decaying veget- 
able and animal matter, &c. In such situations long 
antennae would be an encumbrance to them, and 
these appendages accordingly are in all cases short 
and inconspicuous. Most of them possess six thoracic 
legs, without any auxiliary organs of motion, but not 
a few are entirely apodal, the only substitutes for 
legs being small warts or prominences. Such as are 
aquatic, effect their motions in the water merely by 
the action of the legs, aided probably in Gyrinua and 
Hydrophilus caraboidea, by the plumose or fin-like 
branchiae placed along the sides of the body. The' 
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tiiimber of siraplo eyesj the only kind iiith wl 
tbeec loTvee ore provided, Tsries from oi 
foniier is exemplified hy Telephoms, the latter by 
Car&bus. In the larvie of Cicindelie the two poEterior 
ones have a red pupil sarrounded by a pale iris. 
The larvtB of many different kinds — commonly termed 
^riiis by husbandmen — are productive of great injury 
to cultivated plants, both when growing, and after 
they have been harvested. 

Of all the orders perliapa this is the one that has 
been most studied, a preference which it owes to the 
great beauty of many of its foreign species, the end' 
less diversity and singularity of tlieir foiros, the dis- 
tinctness of their external parts, and the ease with 
which they can be preserved in unimpaired beauty 
for ea indefinite length of time, bs well na other con- 
siderations, calculated to recommend them to notice. 
It is partly from the zeal with which they have been 
sought after, that their number has always appeared 
10 much greater than that of the other orders, which, 
now that they Lave attracted more attention, are 
found to make a nearer approach to them in this re- 
spect thaa was formerly imagined; still, however, 
the preserved examples are considerably most nume- 
rous, as is likewise, there can be no doubt, their ab- 
solute amount in nature. The collection of the Count 
De Jean has been augmented, in the short period 
tliat has elapsed since we last mentioned the amount 
of its contents, to nearly 23,000 species, 
conjectured that about GOOO or 7000 others exist- 
the Parisian cabinets. The collection of beetli 
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the Hoseiim of ihe UiUTeraty of Berlin^ tlie ricliest 
that exists^ consists of bo fewer than 28^000 species ; 
and when we consider how many others must he con- 
tained in the cahinets of England^ Holland^ Germany^ 
and other places^ not to he found in these, we are 
justified in affirming that upwards of 40,000 distinct 
i^ecies of Coleoptera actually exist in collections. 
It is iBore difficult to form a satisfactory estimate of 
tlheur total amount in nature. The following is the 
most recent attempt of this kind we have seen ; and, 
in connection with the adjoining tahle, will shew, at 
one Tiew, the supposed relative extent of the differ- 
ent orders^ hoth as actually known, and as they exist 
in aH the countries of the globe :— 





AippOMd t0 63tlit in 

CoUeetloiis. 


""T5l£r*^ 


Coleoptera 


40,000 


120,000 


Dipteia, . 


10,000 


100,000 


Hymenoptera, < 


12,000 


72,000 


Hemiptera, 


5000 


25,000 


Lepidoptera, 


10,006 


20,00.0 


Parasita, . 


500 


10,000 


Neuropteia, 


1,500 


9000 


Orthoptera, 


1000 


6000 



80,000 



362,000 



The following table indicates, but in a manner 
which can only be regarded as an approximation to 
the reality, the ratio in which the Coleoptera increase 
in receding from the poles and approaching the equa- 
tor, in obedience to that most general of all laws 
regulating the distribution of animals on the earth's 



SOC BrSTSMAIlC AEHANOEMENT. 

surface, viz. tbe augmenUition of tlieir aumbers with 
an increase of temperature : — * 



^1 



(Wintei^Harboiir.) 
Greenland, 
Lnplsnd, , 



Braiil iiom Ri> 



oBahio, 



75' N. Kirbj 

-70°N.O. FabrioiuB, , 
64'-7rN.lZetteratedt, . . 
5li'-69" N.IGjllenhal, Pnykull, 
50°-er N.jStephBna, , . . 
41°-6r NJDe Jean and others, 
,^,„a pe Jean, King, 
13--23 S. perty,&c 



J I 



In like manner may be exbibitei], in a general 
way, the relative amouat of tbe genera into wbicb 
■ giveo number of tbe species of certaau countries, 
;iciJ regions have been grouped : 



&«,»,. 


Sp«M. 


^ 


i^^^ 


Siberia, . . . 
Europe, . . . 
North America, 
South America, 
Africa,. . . . 
NewHotUnd, . 


465 
B,677 
2,403 
8,112 
2,942 

320 


169 
715 
S41 
1209 
674 
16-2 


2,7 
7,9 
4,4 
6.7 
4,3 
2,0 



Order II, — Obthoptkra. 
In immediate succession to tbe order of wliich u 



* In making this attempt, it was of 
ihould be compaied with each other. 
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Jiave just been treating, most authors agree in placing 
the important one above named. This position^ in 
the series of ordinal groups^ it has obtained in con- 
sequence of presenting many properties in oommon 
with the coleoptera ; some of the older entomologists-, 
indeed^ regarded them as so closely allied, as not to 
admit of separation. Bat this opinion could only 
result from an imperfect acquaintance with their re-^ 
spective characters ; for in the present instance, the 
.peculiarities are sufficiently distinctive and important, 
fully to entitle this order to the rank which it now 
holds. 

The name having been applied in conformity with 
what has been called the Alary system in entomology, 
has reference to the nature and pecuHarities of the 
organs of flight. These are found to be folded longi- 
tudinally when at rest, and o^^o^ straight, ifti^cl wings, 
alfords a term indicating this disposition. As in the 
preceding order, the wings are four in number. The 
anterior pair are of a pretty stiflf substance, resembling 
parchment, serving both for the purpose of protecting 
the inferior wings, and also assisting in flight. In the 
former respect, they perform the same service as 
elytra, but in the latter share in a function to which 
elytra cannot be said to be directly subservient In- 
stead, therefore, of having that name applied to them, 
as is often done, it is better that they should have a 
<iistinctirve appellation of their own; and of the various 
terms that have been used, tegmina seems the most 
appropriate. In far the greater number of instances, 
they do not form a straight line along the back, where 
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the inner edges approximate wlien closed, but the 
one usually overlaps tbe other. Although, for tha 
most part serai-membranous, they vary conBiderably 
in oonsiBtency in different trilies. In certain species 
of Mantu, for example, dicy nearly assume the 
appearance -of transparent reticulated wings, while 
among the couTeS'baclied Blattee ttey approach 
to the rigidity of elytra. They are generally re- 
ticulated hy a series of strong nervures, raiiiating 
irom the hase to the summit, and crossed by a 
multitude of sroallor ODes, resembling fine lace. 
Sometimes, however, these nervures are visible only 
at tlie apes of the tegmina, but their existence lb 
always obvious on the under side. Among the 
Grylii, the males of which are provided with a musical 
apparatus, situated at the base of the abilonien, some 
of the nervures are much more prominent than others, 
and instead of being longitudinal, are curved in a 
variety of ways; it is by rubbing these against the 
apparatus mentioned, that these insects produce the 
peculiar noise for which they are remarkable. 

The under wings being adapted solely for flight, 
are of a rauch more delicate texture than the superior 
pair. They are traversed by a series of pretty strong 
parallel nervures, diverging from the base, and are 
folded up and expanded nearly in the same manner 
as a fan. From this cause tbey cannot be packed 
in so small a compass as in beetles, tlie wings of 
which are folded transversely upon themselves; ac- 
cordingly, they are not always quite covered by tlie 
tegmina when at rest, and in some instances they 
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project beyond tlie extremity of the body, prodacmg 
the appearance of a tail^ as may be seen in GrifUus, 
GiySaUUpa, &c. 

This order is one of those in which the mouth is 
said to be perfect — ^that is, having all the constituent 
or essential parts that exist in the most typical tribes 
fuDy developed. Not only is this the case, but they 
are likewise of a hard or osseous consistency^ appa- 
rently fitted for all the functions they perform among 
the coleoptera^ and shewing no tendency to become 
obsolete^ as is the case with those orders at the oppo- 
ate extremity of the series. The description, there- 
fore^ that has been already given of the oral organs 
of the coleoptera^ will serve to convey a general 
notion of their appearance in this order, and super- 
sede the necessity of adding much to what has been 
already said. 

The upper lip, (Plate VI. fig. 2, d, and fig. 3,) 
in general, is very conspicuous, and, as in all other 
orders, very variable in its shape. It is somewhat 
peculiar in orthopterous insects, by being frequently 
unequal on the surface, occasionally ciliated, or pro- 
vided with tufts of pretty long hair, and armed with 
teeth on its anterior edge. 

As might have been expected in insects, many of 
which have long attracted observation by their ex- 
tensive depredations on vegetable substances, the 
mandibles are large, powerful, and efficient. They 
])resent the ordinary forms, being more or less tri- 
angular, arched on the outer side, and armed with 

tocth on the inner edge. If Marcel de Serres' ob- 

u 
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serrations be correct, which they are admitted to be 
in general, the mandibular teeth of the Orthoptera 
offer this peculiarity, that they have a coriaceons and 
tranBveree plate, (/ame} at their base, which seein& 
to separate them from, the body of the mandible ; 
whereas in other cases, the teeth are well known to 
be only projecting pieces of the substance of these 
organs. The same observer, adopting an idea first 
started by Knoch, regards these dentations as bearing 
80 close a relation to tbe mode of nourishment, that 
by observing their structure, distinct intimation may 
be obtained of the kiud of food used, and conse- 
quently in some degree of the habits of the respec- 
tive species. He divides them according lo their 
■ualogy to the dental system of mainmifcrous tmj- 
mals, into incisive, coTtine, and molar. The former 
are large, somewhat resembling a curved wedge, their 
external surface convex, and the opposite one con- 
cave ; a form which renders them eminently fitted 
for cutting : the teeth at the extremity of the 
mandibles of Locusta exemplify this modiJication. 
The canine teeth are conic, often very sharp, and 
lengthened, and are of course cliaracteristic of snch 
genera as Empusa and Mantis, which are purely 
carnivorous. The molars are large, short, and fitted 
for bruising alimentary substances. Never more 
than one exists in each mandible situated at the base 
opposite to each other. The species provided with 
the first and lust mentioned description of teeth nre 
herbivorous ; and when tijey esist simultaneouEly, 
which happens occasi-juallj iii such species aa an 



omnivorous, they ar« usually of iimB]l dimensioiu. 
(Plate VI. Gjt> 4>j mandibleH of the house cricket with 
incisive teeth. Fig. 4', one of the mandibles of 
Actydium, with a large molar plate near the iutemal 
base, i.) 

The organs which next require to be noticed, are 
the nutxiUcB or under jaws. As they are employed 
for ft similar purpose as the mandibles, they have a 
coiresponding development ; they are in fact often 
of large size, and in their general forms not unlike 
those of the carnivorous ooleoptera. They are always 
glabrous iu this order, or clothed with such short 
liairs as to be almost imperceptible. The maxillary 
pa)pi, (Plate VI. fig. 5, c) ore always five-jointed in 
this order, whereas the normal number among the 
Coleoptera appears to be four. The portion called 
the blade of the maxilla, is that which forms the 
apical extremity ; it is usually incurved and bifid at 
the tip, (Plate VI. fig. .5,8.) It bears externally u 
distinct lobe, corresponding- to what ore Irequenllj 
described as internal maxillary palpi. The name 
gaiea or helmet is now applied to this piece, (Plate 
8 frequeatly palpiform, consisting of 
ances, (as in Acrrfdium) 
1 all cases it is dilated at 
the extremity somewhat in the form of a helmet, 
being vaulted, and covering the apex of the maxillie 
Co which it is usually closely applied. This is an 
important piece owing to the part it takes in nutrition, 
and the permanence of its forms in different species. 
The labium or under lip is rather of a 



VI. fig. 5,*.) 
two joints, an( 
apparently of thre 
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pies Structure, and the nomenclature of its separate 
parts somewhat involved. On examining the figure 
of the lower lip of the domestic cricket, (PI. VI. fig. 6) 
it will he ohserved that it is divided into three distinct 
jiarts by means of well defined lines. The basal 
portiou, (a) by whicli the whole labial apparatus k 
attached to the head, Kirby regards as the menlurn. 
The second division (rf) he considers as more directlj 
answering to what is strictly called the labium in 
other insects ; and the terminal portion (e) is merely 
on additional articulation to it, divided into two, 
three, or more lobes, " At first you would tmagioe 
the terminal part of this organ to be the analogue 
of the tongue, or ligula F ; as it is indeed generally 
regarded by modem Eutomologists. It seems like 
the l«ngue of the Carabi L, Dytiici, &c, to be a 
distinct piece, which bos below it both khium and 
mentum : but when yon look within tbe mouth, you 
will find a linguiform organ, which evidently acts the 
part of a tongue, and therefore ought to have the 
name ; and the piece just olluded to must either be 
regarded as the termination of the lip, or as an ex- 
ternal accompaniment of the tongue, analogous, ii 
may be, to the paragloum in hees." * 

The labial palpi are variously described by authors 
as cousisting of three or four articulations. The 
number of joints is certainly alike in all the species, 
and the discrepancy alluded to, has probably arisen 
fiQia some observers having included the i 

• InlroJ. t(.Euti.m. Jli, < 



Tftiiicsl joint in tbeir enumeratiDn, while otliors liuve 
overlooked it, or regarded it merely as a point of 
fiiijjport to the palpus. Although frequently almot-t 
lost in the substance of the labium, this joint appears 
liowever to be always present, and although ap- 
parently three-jointed, the palpi must therefore he 
regarded as really composed of four articulations, 
(Plate VI. fig. 6, c, c.) 

The tongue, (lingua^) generally a very obscure 
member of the oral appendages, is very distinct in 
some of the insects of this order. It is short, re- 
tracted within the mouth, rather of a soft substance, 
and in some instances, as in Blatta and Locusta, it 
bears a pretty close resemblance to the tongue of a 
vertebrate animol. 

The modifications of the antennte will be specified 
afterwards as aiding in the discrimination of the 
different groups. In general tliey are long, setace- 
ous, and extremely flexible, consisting of fourteen, 
sixteen, or twenty-five joints among different species 
of Lncustfe ; of above thirty among the Mantes ; 
while in the Blattte or Coctroaches, the articulations 
eometimes amount to 150, and vary even in indivi- 
duals of the same species. 

Besides the ordinary compound eyes, which in 
general are large and prominent, the insects of this 
order are mostly provided with three simple eyes 
situated in the crown of the head. In the genus 
Blatta, the domestic cricket, and some other in- 
stances, these ausiliary organs are wanting, but there 
is a Eubdiaphanous space over the base of the antennee 
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gate, probably exceediDg every otlier assemblage o. 
the insect tribes. In tbia coufltry, not more tban 
about iiily indigenous Ortboptera bave bitlierto been 
Jctcctedj and it is not likely tliat any considerable 
number bate escaped the reeearcbcfi of modern 
collectors. 

Altbough these insects must, of course, present a 
pretty general agreement in all essential parts of 
structure sufficient to justify their arrangement in the 
same division of their class, tbey are certainly Tcry 
dissimilar in external aspect. The genera For- 
f cula, Blatta, Locusta, and Fhnsmn, bear almost as 
little outward resemblance to each other as the species 
of any two separate orders. It was this circomstance 
that led Dr. Leach to propose tts division into three 
diRbrcnt orders, Dennaptera, including Forficula; 
Bictyoptera, including Blatta, and distinguished by 
llie tc^'mina overlapping each other on the back ; 
the other tribes to be referred to Orthoptera. The 
first of these bus been since admitted by some auUiora 
to the rank of a separate order j among others, by 
Mr. Weetwood, who names it Euplexojjtera, because 
the term Dennaptera is said to have been completely 
misapplied by Englisli Entomologists, having been 
originally proposed for tLe Cimicids. Notwithstand- 
ing the peculiarities in its structure which have led 
tn this step, it is difficult, we think, to examine the 
earmg without being convinced that it is essentially 
an Orthopterous insect j and a.s that order must, in 
any cnae, be defined with considerable latitude, it 
can scarcely be regarded as an undue extension of It 
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b' include the Fdrficulidse. Dr. Bunneister, and 
ome other of the modem continental naturalists^ are 
Leddedlj opposed to any other step^ regarding the 
listinctive characters as of no higher valae than family 
mes. It is certain that if the principles on which 
the insects in question are separated from the Orthop-^ 
en, were in every case acted upon^ the amount of 
irdcrs would he at least douhle what it is at present. 
)at whatever may he thought of the expediency of 
uoltiplying the great primary divisions of the class^ 
i!ie differences alluded to afford a ready means for 
lIvidiDg the order^ as it now stands^ into several well 
iefined and very natural families or subordinate 
;;roup8. Several of these are so strongly marked^ 
hat according to the ingenious observation of Pro- 
essor Lichtenstein, the Jewish lawgiver, when he 
lelivcred his instructions to the Israelites, regarding 
he kind of food they were to use, distinguishes, as 
:lean insects, the Fabrician genera, Gryllus, Locusta, 
Imxalis, and Acheta. " Yet these may ye eat uf 
3very flying-creeping thing that goeth upon all four, 
¥hich have legs above their feet to leap witliul upon 
he earth ; even those of them may ye eat, the locust 
ifler his kind, and the bald locust after his kind, and 
he beetle after his kind, and the grasshopper after 
lis kind." * Although Moses may have been led to 
lo this non sine adflatu divino, still the discrimiua- 
ion, as Mr. Kirby remarks, presupposes a knowledge 
)f their general characters in the people to w hom the 

* LeviticuB, ch. xi. 21, 22. 
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precept was addressed, to whom it would otherwise 
have heen de iffnoti». 

They naturally divide tlieraBelveB into the following 
tribes, to each of which we shall successively advert, 
presenting a view of its general history, and illustrat- 
iDg it, ill most instances, by figures of some of the 
most characteristic species : — Forficulidte, {eartni^,) 
BUttids, (cockroachea,) Mantidie, {loofhsayeri or 
walking-leavee,) PhtumidEe, {ejieetrei,) Gryllidfe, 
{ffraithopperi,) Locustids, (locusts,') AcLetidffi, 
(crieketi.) The first four of these, being all provid- 
ed with feet formed for running, constitute Latretlle's 
comprehensive family Cursobia; the three last, which 
Lave thickened hinder legs adapted for leaping, com- 
pose his family Saltatobia. 

Fam. Foeficulid*. 
Thb forms and appearance of the c 
are so famdiar to all, that we have thought it nnne- 
eessary to figure any of the species, especially since 
tliey are all very similar to each other; but as they 
present several peculiarities in their structure and 
habits, it is necessary to give some account of them, 
othervi'ise our exposition of this order would be in- 
complete. It has been already mentioned, that the 
disposition of the wing^ does not correspond to what 
IB observed in other Orthoptera, since they are folded 
both longitudinally and transversely.* This arrange- 

BfTorded by the Cbldiag of tlie 

•e a Vrtluahlp one, lis importnnMi 

ithoriaii^ 
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ment is rendered necessary by tlie extreme sLortness 
of tbe tcgmiua, which would otherwise be quite in- 
adequate to cover any considerable portion of tbe 
wing, and the latter would be exposed to continual 
injury, TLe tegmina are aquare, reaembling the 
elytra of one of the Stapbylinidie, without veins, and 
tfie wings are somewhat ear-shaped, the ncrvures 
radiating from a point not far from tbe centre of tbe 
anterior border. Tlie mamillary palpi are five jointed, 
but the terminal joint is very mioute. The ligula is 
ffirked; tbe antennie filiform, va^)^ng in the number 
of articulations from twelve to tbirlv, in diiferent 
species, and even in diSbreut stages of the same in- 
dividual. 

Besides the common earwig, (F. aurieularia,) there 
are at least four other species indigenous to Britoin, 
■nd others are found in foreign countries ; all our 
< iiative kinds, however, arc rare, except F. viinor, 
, (conatituting the gecus Labia of Leach,) which occurs 
^ not unfrequently, and is usually observed on the wing, 
. which is nut often the case with the common sj)ecies. 
The latter are nocturnal insects, frequentin^moist and 
■Lady places, and are particularly obnoxious to gar- 
denen and florists for tbe injuries they commit to 
jihiita and flowers. They are most partial to the 

of itulf the introduction of b nevonEpr. Some of the Cotenp- 
, ten (nuh a» Bufolrit, AtolonAui, kc.) devinte no ikr, in this 

retpect, from Ihcit SMOcifltes, as lo have their wings simply 
' Iblded langitudinallj' \ but this ia not connected with any other 

peculinritj' which would warrant their sepamliiin from apeciei 
o wtiich, in otbei leapectB, they are intimately allied. 
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petals, and many of the most cherished ornametits of 
the flower border, particularly the stately dahlia, are 
frequently rendered unseemly by their ottaclcB. The 
commou earwig is widely distributed, and has been 
found aa far north as Boothia. 

The common names given to this insect in Britain 
ore rather peculiar, and it is not easy to say what 
circumstances have suggested them. Throughout the 
south of Scotland it is known to the peasantry by the 
name of coackbeU, for what reason I am unable to 
conjecture. Mr. Newman suggests that earwig, an 
immeaning term, may be a. corruption of eamssing, as 
the wing is shaped very like the human ear, an ex- 
planation not unlikely to be the true one. 

Several anomalies have already been alluded to in 
the structure of earwigs, and it remains to be added 
that a very remarkable one also occurs in their eco- 
nomy. Frisch, De Geer, and many other entomoln- 
gists liave observed the female watching over her eggs 
with great care, and even covering tbem with her 
body as if on purpose to hatch them, a fact which is 
well known to those wLo are in the habit of overturn- 
ing stones in search of insects. This is a remarkable 
contrast to the practice of nearly aU other insects, 
whose maternal duties entirely cease with the depo- 
sition of the eggs, which they abandon to every hostile 
influence. The young seem to appreciate and return 
their mother's affection, for they have been seeu 
nestling under their parent like cliickens under a hen. 
It must not be imagined, as some appear to have done, 
that the tnculiatioD alluded to is designed to liatdi 
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ir could possibly promote tlieir maturation 
The temperature of the body of a coid 
blooded animal is always in ecjuilibrium with the «»r- 
mding element, and it could, therefore, impart no 
additiaiial heat to objects subjected to the same in- 
fluence ill this respect as itself. The case is dilTereut 
when multitudes are congregated within a narrow 
space ; beat is then generated, as is well known to bo 
the case in bee hires. 

'Fill. BLA.TI10X. 

The members of this family are very unlike the pre- 
(^eding, and they may be said to differ nearly as otuch 
from all the other tribes wict which they are asso- 
ciated. Their bodies are in general broad, oblong, 
anddepressed,theabdomen almost completely covered 
by the tegmina, which considerably overlap each other 
on the back, and wholly cover the under wings. The 
Lead is curved inwards beneath the prothoras ; the 
antennte very long, setaceous, and fiexible, inserted 
in a notch in the inner side of the eye ; the two lower 
joints of the maxillary palpi are somewhat globular, 
the tenninat one (aa is likewise the case with the 
corresponding joint of the labial palpi,) pretty thick 
Kod truncated. A conical and articulated appendage 
projects from each side of the abdomen behind. The 
legs are thickly armed with epines on the tibia, and 
all the tarsi consist of five joints. 

Most of these insects are of a uniform brown colour, 
a hue well adapted to their habits and thcnatureof their 
haunts. A few, which usually frequent flowers, aru 
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spotted and rather more gaily adorned, beiog, ns StoU 
ttffimis, no way concemplibie in regard to colouring. 
They are nocturnal insects, and it was probably one 
of the species which, on that account, the Emcienta 
designated iueifuga. T hey are exceedingly voraciotu, 
Bcarcely any kind of edible substance coming amiss lo 
them, and even attacking others which can scarcely be 
«ftid to come under that dcaignadon ; of the latter des- 
cription are leather, silks, and woollen stuifs, which 
they gnaw with their weIlannedmandibleB,and greatly 
injure. Their omnivoro'us end destrucdve propenaitiea 
are well known in this country, from the prevalence 
of one of the speciea, fjB. orientalis,) originally sujk 
posed to have been brought from the east, and now 
completely naturalised. It frequents cellars, bake- 
liousea, kitchens, &c. is somewhat less than an iiioh 
in length, and of a dark reddish brown colour. The 
wiogs are siiorter than the abdomen in the mute, and 
mere!/ rndiraentary in the female, which, on this ac- 
count, very mui:!: resembles the larva, when the^e 
organs are wanting in both sexes. It lays sixteen 
eggs, which are enclosed in a kind of bag of an oviJ 
shape, at first white but afterwards becoming brown. 
This is borne for a time at the extremity of the onus, 
and then deposited in some warm place, and secnred 
to the spot by some adhesive gummy matter. 

Besides the common species about a dozen others 
occur in Britain, but one-third of these have no claim 
to be considered indigenous, having been accidentally 
introduced along with foreign commodities. One of 
thcsu exotic kinds, however, seems to have obtained 
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pretty seonre footing in this country, particularly 
nsea-port towns. Thta is B. Americana, or iaierlae, 
a pretty large species with very long aitteonte, and a 
yeUowish thorai having a brown border and two spots 
of the same colour on the disk. All the truly indi- 
genous Blattce are comparatively of small size and 
seldom or never occur in such profusion as to occasion 
much injury or annoyance. Even the depredations 
of the common B. orientalu ore insignificant compared 
with those of foreign lands, where species of more 
formidable dimensions are sometimes so abundant and 
obnoxious as to produce no trifling inconvenience to 
the inhabitants. 

" The cockroaches," says Drury in his work on 
exotic insects, "are another race of pestiferous beings^ 
equally noisome and mischievous to natives or stran- 
geiB, but particularly to collectors. These nasty and 
voracious insects fly out in the evenings, and commit 
monstrous depredations ; they plunder and erode all 
Idnda of victuals, dressed and undressed, and damage 
all sorts of clothing, especially those which are touched 
with powder, pomatum, and similar substances, every 
thing made of leather, books, paper, and various other 
articles, which, if theydo not dealroy, at least they soil, 
as they frequently deposit a drop of their excrement 
where they settle, and, some way or other, by that 
means damage what they cannot devour. They tiy into 
the flame of candles, andsometimesintotbedjshes; are 
very fond of ink and of oil, into which they are apt to 
fall and perish. In this case tliey soon beci 
oSensively putrid, so tliat a man might as well sit over 
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the cadaverous body of a large animal, aa write with 
the ink in which they have died. They often fly into 
perfione' faces or bosotnB, and, their legs being armed 
with long Bpines, the pricking excites a sudden horror 
not easily described. In old houses they swarm by 
myriads, making everj part Jilthy beyond description 
wLerever they harbour, K-hich, in tlio day time, is in 
dark cornerE, behind all sorts of clothes, in trunke, 
boxes, and, in short, eferj place where they can lie 
concealed. In old timber and deal houses, whea the 
family are retired at night to sleep, this insect, among 
otherdisagreeable properties, has the power of making 
a noise which very much resembles a pretty smart 
pocking with the knuckles upon the wainscotting. 
The Bktta gigantea of Linnaeus in the West Indies, 
are, therefore, frequently known by the name of 
drummers ; three or four of these noisy creatures 
will sometimes be impelled to answer one another, 
and cause sucb a drumming noise that none but those 
who are very good sleepers can rest for them. What 
is most disagreeable, those who have not gauze cur- 
tains are sometimes attacked by tlicm iu their slepp. 
The sick and dying have their extremities attacked, 
and the ends of the toes and fingers of the dead are 
frequently stripped of both skin and flesh."* 

The species to which the above account principally 
refers has been figured on the adjoining plate ac a 
conspicuous and cbaracteristic example of its tribe. 
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BLATTA {BLABERUS) OIGAKTEA. 
Platb VII. Fig. 1. 

Blsitta gig8ntea.-.-Xtfm. Fabr, — Blab^ms giganteiu, ServUle,^^ 
Df^ry'a Eieotie ImeetMy toL iL PI. 36, fig. 2. 

This is certainly the largest species of this family ; 
tbe length of the body being frequently about three 
inches, and the wings when expanded often measur'^ 
ing half a foot from tip to tip. The general colour 
is a dusky livid ; head reddish-brown ; antennsB half 
the length of the body, and of a brown colour. Tbe 
thorax, which is thin and flat, of comparatively small 
sise, and of a transverse oval shape, has a large 
quadrate brownish-black spot in the centre. The 
tegmina, as well as tbe wings, are livid, the former 
appearing striated, and having a narrow brown streak 
on each, extending from the shoulder along the mid- 
dle. Abdomen brown ; the legs reddish-brown. 

This species is a native of South America and the 
West Indian Islands. It has occasionally appeared 
in this country in the vicinity of harbours and docks, 
but can no more be regarded as a native than the 
bird-spider of America {Mygole avictUaria), and 
other foreign visitors, which are sometimes found in 
such situations. This insect well represents the 
general form and appearance of the Blattse, but there 
is a small section of somewhat dissimilar aspect aris- 
ing from the back being rather convex, the colours 
deeper and more varied, with other less obvious dif- 
ferences. As an example of this modification of 
form, we have figured 
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B. PETIVERIANA. I 

PlstbVII. Fig. 2. ^ 

Liaa. Fabr.—HMta heteroclita, Poffiu, Spec. Zool. — SMft 
Blanks, PI, 5. d. figa. 2i, 22_Ciniioi affinia niger — Petit. 
Guiop. PI. 7l,fig. 1. 

Tt is about ten or eleren lines in lengdi, and of a 
dull bki^k colour; antennce about half the length of 
the boiiy. The tegmina, when cloaed, OTerlap each 
other, and the upper one haa four large spots of yel- 
lowish white, three placed longitudinally along the 
exterior border, the fourth smaller, and situate near 
the middle of the inner margin. The otlier wing 
case has only ihe three esterior spots, the central 
portion of the inner margin being of a line reddish' 
yellow. The wings are very short, and seem scnr- 
cely fitted for flight. TLe abdomen above is rather 
M-ider than long; tlio colnur blaclt, with a small 
ti'iangular t'ulvoas spot at the side of each segment, 
end two small lateral appvuiiages Lehind. Under- 
side and legs black. 

This insect, which is a native of the West Indies, 
was first figured by Petiver, one of our oldest Bri- 
tish Naturalbts, after whom it has been named. 

Fam. MjNTjDffi. 
This curious and interesting group will be ea.st!y 
recognised by the following summary of its most 
characteristic features. The head is long, triangular, 
and vertical, furnished with large eyes, (sometiiaes 
having a triangular prolongation ii. front,) and three 
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distinct stemmata ; antennsd long, filiform^ an^ 
slender^ composed of numerous joints^ sometimes 
pectinated in the males ; terminal joint of the palpi 
ending in a point; ligula quadrifid; tegmina thin 
and reticulated, usually coyering the wings^ legs un- 
equal^ the anterior pair elongated^ thickened^ and 
anned with teeth ; tarsi fiye-jointed. 

This tribe includes a variety of very singular 
fonns^ which have received the name of walking 
leaves, from their resemblance in colour^ form^ and 
texture to these parts of vegetables. The veined and 
reticulated tegmina may even be said to represent 
the different states of leaves ; in some appearing 
but partially developed, and in others assuming the 
variety of tints which characterise the different sea- 
sons. Thus they are in some fresh and green^ and 
this, as in the foliage of plants, is the prevailing hue ; 
in others they appear brown or rust-coloured, witli 
the surface wrinkled and shrivelled, strongly resemb- 
ling withered or decapng leaves. The likeness is 
frequently heightened by the foliaceous expansions 
of the legs, while the long narrow shape of these 
members, and also of the thorax and abdomen, as- 
similate them, in some measure, to twigs, footstalks, 
or small branches. 

These insects are carnivorous, a disposition which 
might be inferred from the prominence of their eyes, 
size and shape of the mandibles, and their being 
fitted for rapid motion. They prey upon weaker 
individuals of their own class, and like most other 
insects of predatory habits, have a peculiar provision 
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for enabling them to secure their yictims. One of 
the dJBtinguishiiig marks of the present family is the 
great length and tliicinesa of the forelegs, which, 
owing to the length of the thorax, usually appear 
remote Jrom the other pairs, and placed near the 
btad. They thus admit of being estended forwards 

onsiderable way from the body, and their stnic- 
ture admirably adapts them for seizing small objects. 
The thigh, which is the thickest portion, is grooved 

its inner edge, and beset with a double row of 
strong spines ; the tibia is so formed as to close 

m it 08 tlie blade of a pocljet-tnife does upon its 
handle, and being likewise spinous on its interior 
edge, effectually secures any object that may be 
within, in a manner somewhal similar lo what is 
practised by that carnivorous vegetable the Dianea 
muscipiih. The efficiency of this implement is 
shewn not only in seizing small insects, which be- 
come an easy proy, but in the combats which the 
Mantide carry on with e.ich other, for a dexterous 
application of it decapitates an opponent as expe- 
ditiously as could be doue by a guillotine. In a 1^ 
so constructed, tlie tarsus becomes a Tery subordin- 
ate appendage, being short and weak, and apparently 
unequal to support the body, resembling that part 
in certain Coleopterous genera (such as Pkan<BU», 
Geotrupee, &c.) where it shews a tendency to be- 
come obsolete, as its functions are performed by the 
extremity of the tibite. These raptorial legs are 
often equal to the entire length of the body, and in 
some instances eveu surpass these dimeaBiong. 
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They are usually borne extended before the insect, 
and frequently raised upwards^ and clasped as it 
were together. This attitude led tbe ignorant to the 
fantastical notion that tbese insects can divine or indi- 
. cate future events^ and in many places they are re- 
garded with a kind of religious veneration. The 
q»eci€8 vihich occurs most plentifully in the southern 
jnovinees of France (M. reUgiosa), is particularly 
&mou8 for pointing out the road to children and others 
yrho happen to have lost their way. *' Puero interro- 
ganti^" says the credulous Rondelet, '* de via altera 
pede extento rectam monstrat^a^^ai^ rare vel nunquam 
/aUiL" Another species is held in such high venera- 
tion by the Hottentots that the individual upon whom 
it happens to alight^ is supposed to have a peculiar 
degree of sanctity imparted to him, and to be a special 
fikvourite of heaven. These superstitious fancies 
have suggested to systematic authors such names 
as oratoria^ religiosa^ precaria, pater noster^ &c. 
It is scarcely necessary to state^ that these move- 
ments are the result of the peculiar instinct and 
mode of life of these insects ; for being fierce^ cruel^ 
gormandising creatures^ so far from indulging, as has 
been fondly supposed, in a state of religious abstrac- 
tion, they are continually seeking what they may 
devour. With this view, they are perpetually moving 
their arms or fore-legs in the air, and closing one 
armed joint upon another, so that whatever insect 
prey comes within reach, is immediately transfixed 
and consumed.* The following observations are 

* Encyclop. Brit 7th Edit. Entom. p. 190. 
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made by Dr. Shaw in relation to M. vialoria, Tiut 
they are equally applicable to tbe whole tribe : — " In 
its real disposition it is very for from sanctity, preying 
with great rapacity on a.!l tlie smdler insects wtucb 
fail in ita way, and for whieh it lies in wwt will 
anxious BG^iduitT, in tbe posture before mentioned, 
seizing thenj with fl sudden spring when within its 
reach, and deTooring them. It is also of a very pug- 
nacious nature, and when kept with others of its own 
species in a state of captivity, will attack its neigh- 
bours with the utmost violence, till one or other is 
destroyed in the contest. Koesel, who kept some of 
these insects, observes, that in their mutual conflicts 
their manoeuvres very BiDch resemble those of hussars 
fighting with sabres ; and sometimes one cleaves the 
other through at a single stroke, or severs the head 
from the body. During these engagements, the wings 
are generally expanded, and when the battle is over 
the conqueror devours his ant^onist." 

This pugnacious disposition is so strong in many 
of the species, that in China and other eastern coun- 
tries, the inhabitants amuse themselves by making 
them fight like game-cocks. They arc kept in small 
bamboo cages, and fed on soft skinned insects; and 
a set-to between these puny adversaries is said to be 
regarded with as much interest as a regular main at 
Fives-court. 

The mantidee are confined to the tropical and tem- 
perate regions of the globe. The former possesses 
by far the greater proportion of them, and it is only 
in the southern parts of the latter that they seem to 
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find ft congenial climate. Europe is more sp'arlngl3r 
provided wiih ihem than the other great divisions of 
the earthy having only a few species^ and most of these 
of small size. One of these, howeyer, (M. Paganay 
ft species not exceeding eight or nine lines in lengthy) 
is fbmid fts &r north as Francfort on the Maine ; hut 
its oeeorence, even in a more northern latitude than 
this on the Continent, does not authorise us to expect 
to meet with it in our insular situation. We, accord- 
ingly, find that there is no representative of this 
family in Britain* They first hecome common in 
what has heen called, in Zoological geography, the 
Mediterranean region, (including the southern coasts 
of France, Spain, Italy, Turkey in Europe, Greece, 
the coasts of Asia Minor, Syria, and the northern 
shores of Africa, as far as 30^,) which is characterised 
by numerous entomological peculiarities ; and even 
here, though individuals ahound, there is no great 
diversity of species. Many large and conspicuous 
mantes inhahit the East Indies and other parts of 
Asia ; numerous species also occur in America, and 
not a few are found at the Cape of Good Hope. 
Among the latter is one of the smallest of the family, 
3f. PusiUa, which scarcely exceeds the dimensions 
of Raphidia Ophiopsis ;* some of the largest kinds, 

* The resemblance of some of the smaller mantes to this 
neuropterous insect is not inconsiderable, and even a closer 
analogy may be traced between them and the genus Mantispa, 
the latter possessing fiilciform fore-legs, the want of which in 
Kaphidia, forms the most prominent distinction in such a 
comparison. All of these insects have the unusual property 
of being able to elevate the thorax almost to a right angle with 
the abdomen. 
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Upward* of tour inches in 
America. 


kUgth, occur ill South 


Tbe eggs of the Mantids 


which are Tcry numer- ' 


ous, are enveloped wheo first laid in a soft substance, 
wliicb, by exposure to tbe air, soon aeijuires the con-- 
aistoncy of parchment They are disposed, as in 
the family last described, in two rows ; are of aa 

attached hy on adiieaive gum to the stalk of a plant' 
Aa a generic designation, the tcmi Mantis is now- 
limited to such membcre of the family as have the 


antennte simple, head witho 
in front, eyes hemispherica 
lalciform.thc others slender n 


ut an angular projection 
, anterior legs long and 
nd without spines. Many 
ae, and with a »ery few- 


exceptions, extra-En ropean. 


" 



MANTIS (HARPAX) OCELLAKIA. 

PLiTB VII, Fig. 3, 

Drutj'l Exotic Insect!. PL 43. fig. 1. 

Head and thoras yellowish brown, inclining to green ; 
tegmina transparent at the tips, the remainder 
green, the centre of each marked with a yellow eye- 
like spot, encircled with black ; wings transpafcnt, 
the costa tinged with green ; fore- legs yellowish 
brown; the middle and hinder thighs with a small 
ezpanaioa at the extremity, and two spurs on the 
tibiae. 

This handsome species inhabits theCoosts of Africa 



MANTIS BELIOIOSA, 
Plato VIII. 

Boemts In». it Giyll. PI. 1. fig. 1. 2_M. Oiatoria, 
imm-^'JShnel^ In$^ i|. Giyll. PL 2. fig. 5, and Vol. ir. 
PL 12.~jyL Oiatona, Faitr, — ^Lichtcautein Litm. Ttant, 
Tip. 28. 

This well-known species is about two inches in 
lengthy of a light green colour^ inclining to brown in 
8ome places^ and occasionally almost entirely of the 
latter hue ; thorax elongate, particularly in the female, 
and smooth on the surface ; tegmina as long as the 
abdomen, green and unspotted, each of them vn\\i a 
strong longitudinal nervure, at some distance from 
the anterior border ; under wings of an elongate tri- 
angular shape, green anteriorly and of a firmer texture 
than behind, where the colour is pale white ; the ab- 
domen and legs are also green ; the anal spines, as 
well as those on the anterior legs, deep chestnut On 
the inner side of the coxse of the fore-legs, there is 
a yellow spot bordered with black — a peculiarity 
whichj according to Latreille, serves to distinguish 
this species from one nearly allied, which is a native 
of the Gape of Good Hope. 

This species appears to be general throughout the 
Mediterranean region, and in many places it occurs 
in great profusion. It is the M. prie-dieu of the 
southern provinces of France and Italy. If the 
83mon3rms of authors were to be admitted as accurate, 
it should likewise be regarded as extensively distri- 
buted over foreign lands, but in many instances they 
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are certainly erroneous. Lichtenstein, for example, 
refers to this species two mantes figured by Btoll, one 
from Surinam, the other from Tranqviebar, ivbich 
have all tbo appearance of being distinct. It has now 
been demoDEtrated, that, in order to obtain jost views 
of the geographical distribution of insectsj as well as 
other tribes of inferior animals, more importance most 
be allowed to minute characters than they were 
thought to deserve by the older nattiralista. Even 
with this limitation, however, there is no doubt that 
this species is widely spread, 

MANTIS [DEROPLATYS) D^ICCATA, WtH. 
Platb IX. 

Taia plate represents, of the natural size, a remark- 
able and unique insect, hitherto undeecribed, belong- 
ing to the present family. The expansive membraDC 
on each side of the thorax is one of its most remark- 
able characters. From its resemblance to a withered 
leaf, Mr, Westwood, to whom we are indebted for a 
figure and description, has distinguished it by the 

Tho length of the bod.y is about three inches, the 
cspansion of the tegmina three inches and a quarter. 
The colour is obscure brown variegated with dull red 
and bufF. The eyes are large, lateral, and not acu- 
minate ; head imarmed. Thorax furnished dd ench 
side with B. large and \ery thin membrane, (resem- 
bling a withered leaf,) having a deep dentate notch 
i>n each side behind. The margins of the abdominal 
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segments are lobed. The tegmina are ornamented 
near the tips^ beneath^ with a large black spot sur* 
ronnded by a white circle^ which appears through the 
semi-transparent tegmina on the upper side; theposte- 
nor wings are very dark brown^ ihe costa and tips being 
paler brown. The anterior femora are of a moderate 
size^ shining beneath^ with four short black bars at 
ihe base of the spines. The four posterior legs are 
slender^ the thighs having a small membranous bifid 
lobe near the tips. 

This insect^ which most be regarded as a singular 
one even in the eccentric tribe to which it belongs^ 
is a native of Malacca^ and forms one of the orna- 
ments of the extensive collection of the Rev. F. W. 
Hope. It enters into Serville's first section of the 
fieunily^ the four posterior thighs being furnished with 
a membrane at the tips ; but the unarmed structure 
of the head and eyes will not allow it to be referred 
to any of the genera (or rather subgenera) which he 
has proposed ; Mr. Westwoodhas^ therefore, considered 
it proper to give it a new subgeneric name, founded on 
the dilated form of the prothorax, by which character 
it appears to connect Empusa and Cheeradotes ; Oxy- 
pilus also^ having the head elevated in the middle, 
forms another link between the species with lobed 
and those with simple tibiae. 

EMPUSA GONGYLODES. 
Plats X. Fig. 1. 
Zair, ServilU. — Mantis Gongylodes, Linn^—Roesd, ii. Locusta^ 
PL l^-JStoU. Mant. PI. 16, figs. 58, 69, 61_iJ'a6r. Ent. Syst, 
Dmry'a Exotic InaecU^ by Weaiwood^ I PI. 60, fig. 2. 

This genus is distinguished from Mantis by hfliylcL^ 
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the forehead produced like a horn, the nnlcnniB rather 




short and pectinated in the males, and the thighsfttf 
iiished, near the extremity, with aroandedmeiDhran' 
OU8 appendage ; a similar expansion is sometimes also 
found OD the tibies. The species are among tbe most 
remarkablelookingof this family, the limbs being very 
long and slender, and the thorax of sucli a length and 
so attenuated that the head and anterior legs appear 
to haye but little connection with the hinder parts. 
Most of these insects are natives of Asia, the species 
fignred on the adjoining plate is found in many parts 
of East India, but it is proWbly by mistake that Drury 
mentions Philadelphia as producing it. It is a pretty 
Ibj^ insect, frequently meastiring nearly three inches 
and a half Head and thorax yellowish brown, re- 
sembling the colour of a withered leaf; the former 
terminating behind in a conical projection, bifid at 
the tip, with a slightly dilated membrane on each 
side ; the latter very long and slender, (about half 
the length of the entire insect,) dilated behind tli» 
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head, and having an acute angle on each. side. Teg- 
mina yellow inclining to brown^ especially, towards 
the anterior margin^ covering about two^thirds of the 
abdomen when closed ; wings small, thin, and trans- 
parent, pale or light green. Abdomen yellowish brown, 
flat, much widened at the hinder extremity, and ter- 
minating behind in a triangular point, the sides waved 
and a little turned upwards. The anterior legs are 
nearly of the same colour as th^ head and thorax, 
slightly clouded with dark brown, the thighs very 
much thickened, and the trochanters^ which are long, 
thin, and flat, terminating in a strong slightly curved 
spine ; the other legs slender and greyisti brown, each 
with a foliaceous expansion near the tip of the thighs, 
somewhat heart-shaped, and divided into two acute 
angles anteriorly ; tibis of the middle legs terminat- 
ing in three small spines, those of the hinder legs in 

two. 

EMPUSA LOBIPES. 
Platb X, Fig. 2. 

Mantis lobipes. Lichen, Linn. Trans, vi. p. 23.— >M. undata, 
Fabr. Stotl's Mant, PI. 8, fig. 30. 

Nearly as large as the preceding, to which it bears 
considerable resemblance. Head yellowish brown, 
triangular, the forehead much produced, die eyes 
round and very prominent ; antenns short. Thorax 
the colour of the head, half the length of the whole 
body, slender, margined on the sides, and a little 
dilated behind the head; tegmina longer than the 
abdomen, thin and transparent, wings hyaline, both 
slightly streaked with green rays ; abdomer flat and 
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pretty broad. The anterior legs arc long and thieli, 
light brown clouded with dusky, the trochantera 
without a terminal spine; middle and hinder kgs 
with a heart-shaped expanBion near the apex of the 
thighs, and another of smaller size behind the middle 
of the tihiffi ; the ktter armed with two spines at the 
Up. 

This insect is a native of Trantjoebar and other 
places on the Coromandel const. 

Pax. Fhasuid^. 
Althodsh formerly confounded mider the same 
name, the differences between Pliasma and Mactia 
seem to be even more than generic^, and sufficient tc 
justify the establishment of two separate families. 
The spectres indeed, at first sight, appear to own 

. but little connection with any other insect, their 
facies or general aspect being altogether peculiar. 
It ia not till after a pretty careful esomination of 
their structure that tlieir relations become apparent. 
This is particularly the case with the apterous s]iecies, 
in which the essential characters appear, as it were, 
in such a disguise, that on a cursory inspection doubt 
may be entertained even about the order to which 
they belong. Some of the winged species, however, 
shew a more obvious affinity to the tribes with which 
they are usnally associated. 

This family is at ouce distinguished from the pre- 
«eding one by all the legs being of equal dimensions, 
or nearly so. The head is large, rounded- oval, and 

. usually borne somewhat hoiizontally ; the antcnnte 
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inserted before the eyes, seldom of great length, 
and the joints elongated. The tegmina are often 
wanting : when they exist they are short and narrow, 
never covering the hinder wings ; the latter are often 
large, and not nnfrequently ornamented with bright 
colours, a circumstance which generally takes place 
when the wings are not destined to be covered by a 
sheath. The prothorax is short, the body very long 
and linear. 

These insects live exclusively on vegetable food. 
Their mandibles accordingly are of a different form 
from those of the mantidse, and better adapted for 
gnawing. Like grasshoppers and locusts they lay 
their eggs in the earth, and for this purpose the 
females are provided with a small ensiform ovipositor 
.n the extremity of the abdomen, covered by three 
leaflets when unemployed. The eggs of some of 
the species are of considerable size, certainly among 
the largest to be found in this class of animals. 
Those of Pkasma dikUatum are of a slightly oblong 
shape, flattened on one end. They are of a brown 
colour and marked all over with numerous impressed 
points, and have on one side a mark or double 
waved line so disposed as to represent a kind of 
cross. The flattened end is surrounded by a small 
rim or ledge, and seems to be the part which opens 
for the exclusion of the larva, since it readily separ- 
ates from the rest.* 

If not the most bulky of insects, some of the 

* Xiinn. Tjans. iy. pi. 18. fig. 4,5, 
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Pbasmidffi certainly surpass all otliers in len 
Many uf them measure lialf-a-foot from one 
treraity to the other, and one of them, (P. gij 
occasionally attains the length of about nine inc 
The resemblance of the narrow tiodied kinds to asi 
branch, is in many instances remarliahly close, 
tliis in connection with other pccoliaritiea, is 
doubt often the means of preserving them from 
attacks of other animals. Were this not the c 
they would fail an easy prey to their enemies, 
they ore ill fitted to act on the defensive, and 
slowness of their movements affords but little chs 
of escape by flight. Among the other peculiar] 
alluded to, may be mentioned the spinea with wl 
many of them are beset, particuJorly on the h 
and thorax. As an example of this sort, P. eon 
turn, a large species, may be cited, whose froi 
horns give such a formidable expression to its he 
that it woiJdnotbe supposed a priori to belong t 
creature of perfectly innoxious habits. 




To enable them to cling to branches, and "d 
their slow length along," the tarsi in general are m' 
developed ; the basal joint especially is often li 
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^'^^ tbick^ and occasionally produced upwards in a 
^J^ical form. The joint bearing the claws is like- 
^^ strongs and a large sucker is placed between 
^^ latter ; suckers are likewise attached to the 
^^derside of the other joints, enabling the insects to 
f^cure a footing even where there are few or no 
"^^qualities on ^e surface. 

The legs are seldom provided with leaf-like ex- 
^^sions among the typical Phasmidse, although a 
^^ndency to that structure appears in P. latipes and 
^me others. In the genus Phyllium, however, the 
^^ncipal species of which is so remarkable for its 
Perfect similarity to a laurel leaf, the thighs and an- 
terior tibiae are both excessively dilated. The legs 
are frequently inserted at equal distances, (as in the 
genus Cladoxerus), at other times the middle and 
hinder pairs approximate. The forelegs being placed 
just behind the head, have a piece scooped out of 
the femora at the base, in order to afford room for 
its free movement. 

The sexes of these insects may be distinguished 
by the males being much smaller than the females ; 
their antennse longer and thicker; thetegmina smaller, 
more pointed, and spined at the base. In the males 
also the forelegs are proportionably longer, thinner, 
and armed with fewer spines. 

The phasmidse are more decidedly tropical insects 
than the mantidce. The intertropical regions of 
Asia, America, and the great islands of the Indian 
Ocean are the appropriate abodes of the largest and 
most remarkable kinds. Africa, Western Asia, and 
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broWD] the rest inclining to reddiah-brown, variegnted 
with tranaverse rays and spots of dull-white. The 
male is mnch amBller, and of a deeper brown. 

PHYLLIUM SinCIFOLIA. 

PtATB XII, 

Hanti« uccifolk. Lmii — Roesel II. GryU. PI. SVII. figs. 4-S. 

—SloU, Spectres, PL VII. figs. 34-36. 

This genus has the antennea inserted before tha 
eyes ; no distinct ocelli ; palpi compressed ; pro- 
tboraz nearly as long as ttie mceothorax ; body' 
broad and flat ; the teginina dilated and veined like 
IcaTes ; all tbe thighs compressed, and having a 
broad membTanous appendag^e before and behind; 
the tdbiffl, when at rest, applied to the thigh beneath 
the dilated membrane; tarsi five-jointed. 

Of the few species known, that represented on the 
adjoining plat* is the largest and most beautiful. The 
female has the tegmina and upper portion of the 
abdomen of a Gne green; the antenna in tliis sex 
are short and obtuse. In the male the tegmina are 
caniparatively small ; the win^ large and transpar- 
ent, green on the anterior edge ; the body narrow ; 
the antenna rather long and setaceous, composed 
of numerous cylindrical joints. 

It is B native of Eastern Asia, Java, and the ad- 
joining itUnds. 

Having thus detailed the leading peculiarities of 
the first great division of this order, we now proceed 
to the second, containing tbe families of Crickets, 
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Grasshoppers, and LocuEts. These (lifF<:r from all 
the preceding tribes, in linving the hinder legs length- 
ened and much thickened, in order to fit them tbr 
leaping. Besides this marked peculiarity in structure, 
there nre others no lese striking in their manners and 
economy. The males are musical, or, in o'ther words, 
have the power of prodnoing a stridulent note, ap- 
parently for the purpose of attracting the attention of 
flie females. With very few exceptions they are 
lerhivoroua insects, and deposit their eggs in the 
earth. In general they frequent plants, hut a few 
live in holes which they excavate in the soil. 

Fam. Achbtidje. 

Antennte very long and slender, composed of 
numerous articulations ; head generally large, thicli, 
and somewhat rounded ; tegmina lying nearly flatly 
along the back, and for the moat part rather short ; 
wings longer than the tegmina, and projecting behind 
the hody : tarsi generally three-jointed. 

The family of the crickets presents several varia- 
tions in the possession or non-possession of ocellL 
In TridoctyluB there are three distinct ocelli ; in the 
mole cricket only two are visible, the tliird being ap- 
parently obsolete, or, ae Latreille says, " suboblitera- 
tus." In MyrmecopliiluB they are entirely wanting, 
and in the true crickets they are said by Latreille to 
bo " subobsolete ;" hut this last statement needs modi- 
fication. In tie domestic cricket no trace of them 
can be detected ; while in the new species figared 
a -pair of these organs are very distinct, aa they ara 
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olso. Mr. Westwood informs ua, in seyeraJ other 
allied nndeBcribcd species in his collection. The 
genns, in fact, eeema to contain several groups 
quite as distinct sa the section formed hy Latreilte 
(Gen. Crust. ^. III. 99.) for the reception of 
Acheta Italics, and of vhicli Serville has composed 
the genua CEcanthus, A. Arachnoides may be re- 
garded as forming a connecting linh hetween Acheta 
and Phalangopgis of the last named author. 

Typical examples of this family are to he found in 
the well known domestic cricket, field cricket, and 
mole cricket. The two former are referred to the 
genus Acheta, which, besides them, comprehends 
two other British species. The history of the do- 
mestic cricket has been so often giren, that it is un- 
necessary to repeat the particulars in this piace. It 
occurs in most of the other conntries of Europe, as 
well as in Britain. Its song, if such it may be called, 
(for which it is so highly valued in Spain, that the 
peasantry sometimes hang it in little cages hy the 
fireside,) is produced hy a very simple piece of me- 
chanism, and is peculiar to the male. It consists of 
a kind of rounded areolet, tense and shining, situate 
at the hftse of each of the tegmina; the latter over- 
lap each other, the right heing uppermost, and the 
left beneath it. The nervures of their dorsal portion 
ore thicker, end form larger cells in the male than 
in the female.* When the former wishes to produce 
the sound, he elevates the hinder part of the teg- 
mina in such a manner as to form an acute angle 

• See PL VI. figs. 8 and 9 ; tlia former is a dnrsal siew of 
the male cricket, the latter an under ude view of the female. 
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with the hody, &nd rubs them against each otlier with 
s hrist horizontal movement. The nerrures on 
meeting each other produce the well known sound; 
tlic arcolcts at the base seem to serve do other put- 
pose than to give inteositjr to it. M. Barmeister, 
however, advances anothor explanation of the phe- 
nomenon in question. According to him, the air 
upon being forcibly expelled from the stigmata, par- 
ticularly those of the thorax, by the violent agitation 
whiuh the animal imparts to its whole body, strikes 
against the lateral edges of the tegmina; but being 
unable to escape in that direction, it is forced to as- 
cend, and comes in contact with the membranous 
areoleta, which by heing thus strucli are thrown 
into a state of vibration. This mey certainly con- 
tribute to the intensity of the sounds, but it is obvious 
from their nature, that they originate in a mechanical 
action rather than in the air issuing from the stigmata.* 
The field cricket (_A. eampettrii), presents a suf- 
iicient number of struotura] modifications, taken in 
connection with its mode of hfe, to justify the 
establishment of a separate genus for its reception. 
It is well known to reside in holes dug in the earth, 
where itlies in wait for insect prey. Although habit- 
ually carnivorous, it seems, however, capable of enb- 
•isting on vegetable suhstanceB; for Stoll affirms that 
he kept a pair alive for a considerable time by feed- 
ing them on grass and crumbs of bread. Another 
interesting insect of this tribe is the mole c 
{GryUatalpa vulgarit) whiah has long attracted t^ 
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Eervation Ly the nature of its haunts, aod the beau- 
tiful adaptation of its structure to its peculiar mode 
of life. Its history is to be found in almost every 
elementary work on insects, and it is therefore un- 
Qeceasary to repeat it here. The following is a 
deli neat ion of its ante- 
rior leg, which may be re- 
garded as one of the i 
perfect examples of a 
sorid iDstrumeDt to 
fouad in this class of i 
mak. The mole cricket is unknown in Scotland, 
and it is only in certain districts in the south of 
EngUad that it is found in any quantity. 

Manydifferent species of Achctidte occur in foreign 
countries, and several of them eshibit very remark- 
nhle forms. The male of Gryllus umtraculatus of 
LiansuB, a native of Spain and Portugal, is re- 
markable for a membranous prolongation of the 
forehead, which hangs down in the fonu of a veil. 
O. Patteraonii, as represented by Stoll, has a singukt 
inflation in front of the head, and two long horns 
curved forwards, and placed before tlie eyes. Tiie 
species which the same iconogrcpher names G. 
Voras, haa an enormous head with large projecting 
mandibles, and antennae little short of half-a-foot in 
length. 

As an example of this curious and well known 
family, we have represented an interesting species, 
now figured for the first time. 
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It must be admitted, indeed^ that a very intimate con- 
nection exists between them^ and it is only by attend- 
ing to peculiarities which do not greatly influence th6 
general appearance^ that the distinction can be mani- 
fested. The GryllidfiB h ave very long autennse^ always 
as long as the body^ and frequently of much greater 
length ; setaceous or nearly filiform^ and consisting 
of numerous indistinct joints^ often upwards of a 
hundred. The tarsi are four-jointed^ and the femdes 
are provided with a very long compressed ovipositor, 
which projects from the hinder part of the body, and 
is usually somewhat curved upwards. The resen>^ 
blance the shape of this instrument bears to a sabre 
t>r cutlass, has led some Continental writers to name 
these insects SautereUes d sabre. The head is per- 
pendicular or slighly incurved, and the tegmina are 
deflexed, partially embracing the abdomen. 

All these insects are herbivorous, the greater part 
of them feeding on grass and herbaceous plants, but 
not a few of them prefer the foliage of trees. They 
have been observed not to refuse animal food when 
accidentally placed in their way, but this has happened 
but rarely, and must be regarded as a violent devia- 
tion from their natural habits. They frequent mea- 
dows, pasture lands, and rocky declivities exposed to 
the sun, intimating their presence by an incessant 
chirping, and by leaping among the feet of the pas- 
senger. Very few of them inhabit this country, and 
such as we possess are, with one exception, of insig- 
nificant dimensions, contrasted with those of many 
foreign lands. Many finely coloured species are found 
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in Sunaain, and other parts of America, as well u 
in Africa and Asia, la gome of them the tegmina 
and nings are of great amplitude, and the pnwers of 
flight are probahly considerable ; they are likewise 
oruameuted with rich colours, frequently rendering 
them very oniamental objects. The similitude, of 
these ports, to the leaves of trees, formerly mentioned 
as Bignaliaing the Orthopterous order, is also conspi- 
cuous in the present tribe, particularly in that aeclion 
of it, which, in allusion to this very circumntance, 
Kirby has proposed to name Pterophylla, or leaf- 
Grasshoppers deposit their eggs in the earth, an 
operation which they accomplish by means of the 
lengthened ovijKisitor, which forms one of their di» 
dactive features. This instrument is slightly modified 
in form in the different genera. In Acrida, it con- 
eists of six pieces or valvea, two upper and four lower, 
each of which is grooved internally, and these are 
moved backwards and forwards alternately, when 
employei! in boring. The eggs are rather long, and 
narrowed at both ends ; they ni 
quantities at e time, and extruded together along with 
a kind of mucous matter, which soon dries and be- 
comes a slender nicmbrauous envelope. The nymph 
or pupa does not differ from the larva, except in 
bearing on the back a pkir of rudimentary wings, 
enclosed in a kind of sheath. The larvie and pupa 
are, of course, incapable of flight, but the 
sect springs into the air with great facility, a 
pandiijg its capacious wings, can sustain itself for • 
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considerable time. In ordinary cases, they traverse 
but short spaces at a time ; but when any change of 
p]ace becomes requiaite, they are able, like their re. 
lativeB the loiusts, to fly both high and far. Indeed, 
it is very probable that the relationa given by travel- 
Jers respecting tlie immense congregations and flights 
of what are vaguely termed locusts, ought sometimes 
to be referred to certain Ivinds of Gryllidie. 

Although these insects da not leap so powerfully 
as the true locusts, the structure of the hinder legs, 
the instruments by which they accomplish itj is pre- 
cisely similar. The tliigb ie much elongated, and 
thickens gradually as it approaches the body; the 
knee ie hkewise a little swollen to afford room for 
the somewhat complex articulation which unites it 
to the tibia. Along each sid^ of the thighs, are three 
longitudinal ridges,, and on the upper and under sides, 
a double row of quadrangular elevations, placed 
obUquely, and somewhat resembling the surface pro- 
duced by plaiting together two pretty broad tliongs. 
What may be called the knee-pan, has a cavity in 
the centre, adapted for the reception of the head of 
the tibia, and in ibis sinus tbe condyle of the tibia 
works. Besides the central process or condyle of tbe 
tibia, there arc two lateral ones wliich also work in 
a sinus of the knee. The motion of the tibia is there- 
fore semirotatory up and down, as upon a pair of 
pivots, and all the parts being connected by n 
of strong ligaments, dislocation cannot easily take 
place. When this is considered in connection with 
the state of the muscles of tbe thigh^ thickened for 
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the express purpose of securing an incruoae of power, 
we perceive how admimbly adapted these creatures 
ore for a kind of motion which must often have ex- 
cited surprise by its extent and rapidity. 

The tibiiB are thickly armed with spines, some of 
which are merely processes of the crust, and others 
are implanted. Of the foimer there are two rows, 
one on each side, IcaTing a groove between them; 
and of the latter are those on the lower angles of the 
tibice. 

Of this family we shall figure, as exfimplcs. two 
British species, and a few remarkable foreign formBi 
ACRIDA VIRIDISSIMA. 
Platb XIII, Fig. 1. 
Gtyllus TiridiMimus, Unn^—Donovan'i BrU. Ins. IV, PL 

LociuUt viridiBuma, Ltach ConacephnliU virid. Saniai 

^-CurtW Brit. EaL I. 82. 

AcRiDi has antennae as long as the body, 
the basal joint dilated, second short, third rather 
longer ; maxillie with three small teeth at the tip, the 
palpi having the terminal joint longest and truncate at 
the extremity ; labrum orbicular, dilated at the base ; 
mentum narrowed anteriorly ; the exterior lobes of 
the lignla dilated and palpiform ; posterior tarsi with 
the penultimate joint short and bilobed, the first hav* 
ing a lobe on each side near the base. 

This genus contains all the British insects that can 
he referred to thefamily of the Gryliidte. Althoogh 
they do not exceed a dozen, tliey are so diversified in 
character that it is only "by a pretty general definition 
that they can be comprehended in the same gcnerie 
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at the base of tbe tegmitia, in others it ia wanting ; 
tlie maodibles of eertain species are shortj trigonttte, 
and almost entire on the inner edge, while others 
have them long, acute, and dentate ; finally, the ovi- 
poaitoT is sometimes curved and sometimes straight 

AORIDA VERRUCIVORA. 

Plats XIII. Fig. 2. 

GrylloB vemicivoniB. Ximi. /■oSr.—floweZ II. dryU. VIII. 

This haudsome and not micommon species, is nearly 
on inch and a half in length, the general colour green, 
with dark brown spots on tbe tegniina, and a few 
smaUer ones on other parts of tbe body ; tbe ovipo- 
sitor of tbe female curved. It has obtained its name 
from a belief said to have once prevailed among the 
Swedish peasantry, that its bite and tbe black liquid 
which it disgorges into the wound were useful in 
removing warts. It is said to have occurred in this 
country : on the continent it is not rare. 

PTEROPHYLLA OCELLATA 

PhibXIIL Fig. 3. 
Ws here figure what Stall regards, seemingly with 
propriety, as a variety of the Gryllus oceilalm of Lb- 
neus, belonging to a remarkabJe group, at once dis- 
tinguished from all others Ly the amplitude of their 
legmioa and wings. In ita ordinary appearance the 
legmina very much resemble a dry leaf, the disk in- 
clining to a purplish colour; in the VMiety represented 



I 



2i4 SYSTEMATIC ASBANOEMENT. ' 

tbti [cgmlDu fiimiilate a leaf begiaiiing to decay, the 
extremity and nemires being browiij the remaining 
parts yellowish green. The wings are pale brown 
and transpavent, with transverse undulating dnsky 
■treaks, each baring a large ocellated Bpot at the ex- 
tremity, consisting of a black ground with two white 
crescents, the exterior edge reddish and 
by a black streak. 

The remarkable looking insects of this genus, which 
might at first sight be taken for Lepidoptera, 
natives of Surinam and Guiana. 

ANOSTOSTOMA AUSTRALASIA 
Puts XIV. 

Thr figure referred to represents a Tery remarkahM' 
apterous insect of this family, from a drawing by Mri 
Westwood, taken from tbe specimen in the collectioii 
of the Hey. F. W. Hope. It is a native of New 
Holland, and wna first described, a short time since, 
by Mr. Grey, in the Magazine of Natural History.* 
It was brought from the interior, 30O miles up the 
country. It is almost entirely of a ferruginous colour, 
lie abdomen variegated -with yellow ; legs brownish 
yellow; length, including the mandibles, two inches 
and a half. The head ia very large ; lahmm promi- 
nent and crescent-shaped; ocelli three, not placed 
at the base of tbe ridge between the antenna, (tg 
described by Mr. Grey,) the anterior one being con- 
Btderably in front of it, and tbe posterior pair at 
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hinder part : tnandililes reiy loag and toothed at tba 
extremity ; jialpi very long and slender, compoied 
of long joints, the masillory pair lenninated by a fleshj. 
wart, (not an acute spine, bm stated by Mr. Grey ;) 
legs long, especially the hinder ones, the thighs of 
which are much thickened ; tibiie strongly spined ; 
torsi foOT-jointed, but having a fleshy lobe at the baao 
of the radical joint on the under side, by which cha- 
racter it ia associated with tlie present Family, and 
not with that of which we are next to speak. 

FlM. LOCUSTIDA. 

Antbnn>e short, seldom exceeding half the length of 
the body, filiform or subulate, sumetimes thickened 
towards the middle nr extremity, the joints generally 
distinct and not very numerous; tarsi three-jointed; 
iibdomen conical and compressed, the female without 

projecting ovipositor. The males are without a 
circular spot at tlie base of the tegmina, and their 
stridulent note is therefore entirely produced hy the 
friction of the thighs against the tegmina and winga. 

Such, concisely, are the most marked distinctive 
features of a tribe of insects which have long been 
objects of historical celebrity on account of their ex- 
tensive depredations. As tbey are very nuraerons, 
and present considerable differences in eitemal cha- 
racters, the genera into whi-ch they aro divided aro 
necessarily many. Tbe ravages of locusts have been 
ofleo described, and the accounts given hy travellers of 
their ostonishingmnltitudes and powers of destrnction 
are calculated to excite our lutonishmeDt. It is alao 
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Mniif^ transparent; tinged with green at the base ; ab« 
domen testaceous ; hinder thighs angular^ and spotted 
with black on the inner side; tibise red. Found 
abundantly in Egypt, Barbary, and in the south of 
Europe ; occasionally extending as far north as PariSy 
and even Britain. 

LOCUSTA DUX. 

Plats XV. Fig. 2. 

Grjllns Dux, Zmm. Fabr^.J)rwy^ PL XLIV.--^m9el. ' 
Method, No. 4, {AcrydumySennae't Rem. Orik. 92. 

Onb of th^ largest migratory locusts known ; the teg- 
mina often measuring eight or nine inches Iromone ex- 
tremity to the other. The head is dull-yellow, with 
an olive tinge : the thorax dusky-olive, ridged on the 
sides, and having an elevated dentate ridge down the 
back ; tegmina dull-green, with numerous ill- defined 
dark spots ; wings red, with a black edge, and par- 
allel rows of black spots, most of them resembling 
the beards of arrows : abdomen olive-green or yel- 
lowish ; legs red ; the thighs chequered with white. 
A native of tropical America. 

LOCUSTA CBISTATA. 

Plats XVI. Fig. 1. 

GrjUus CriBtatut, LUm, Fabr^^RoeuX't InteeL torn. IL ChyH, 
PL 5j^l^2.SttdPtSaMier6Uetd0pai»aff$^ PL 96. fig. 80. 

A LARGB species, sometimes measuring nearly four 
inches in length. Head and eyes brown; thorax 
olive-green, ridged along the back, and marked with' 
four transverse impressions ; tegmina greyish-green. 
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Tiiriegated with nuTneroas small ligLt-j-ellow qnad- 
rftte spots ; wings blue, with black spots, tbe posterioi 
margin bla k ; Bbdoiiien red above with yellow spots, 
yellowish-green beneath ; hinder legs green, tht 
tbigbs spotted wi ih white. A native of Soutli 
America. 

LOCU9TA FLAVA. 

PLiTESVI. Fig. 2. 

Gryllus Flavus, itmt. Faht — Acrid. nlgrolaBciHtuiii, DfGcer, 

* iii. p. 493, PL 41, fig, S^SloU'i HanitreUa de Paaa<fli, 

PI. 116. %«<■ 
Body uh coloured ; thorax unequal, with a dorsal 
ndge te^i^ na clouded with rusty-brown, eacb with 
two 1 bt ! u e<i bars; wings of a fine rellow ot 
tl e ha. be ond this there is a curved band of block- 

h b ow tl e extremity transparent and unspotted ; 
p t tl I s bluish-black internally ; tibiee red. 

F d at h C pe of Good Hope. 

LOCUSTA SURINAMA. 
Pljte XVri. Fig. 1. 

Gryllus SurinamuB, Lim, Fabr De Geer, iii, p. 503, PI. 43, 

Fig. 3 Stoll-i Saut.de Pass. PI. 32. b. i2, 42 a. 

Length from eight to nine lines ; thorax black, with 
four longitudinal yellow lines; teginiiia dnil-groen, 
inclining to grey ; wings blue, very glossy ; abdomen 
greeniab-yeilow, with a series of yellow spots on each 
side ; thighs blood- reJ at the base, the tip, and some- 
times a band near tbe middle, black. Found in Sur- 




TBUXALIS CONICUa 

Platk XVII. Fig. 2. 

GijUus Lociuts CaniGna. StoU's Saul, da Pan. FL 2! 



Fig. es. 
This singular genus is at once known by the nwrow 
conical head, which is longer than the thorax ; and 
by the aatenniB, which are ensifonn and prismaCie, 
as long as the lieod and thorax taken together, muki- 
articuiflte, and inserted between the eyes at the ex- 
tremity of the head ; the body long and narrow; lega 
slender and lengthened. The species, which are not 
numerous, and by no mcarjs accurately distinguished, 
are peculiar Co warm climates, and we ksow scarcely 
any thing of their manners. The figure referred to 
above, may possibly represent a Tariety of T. Natututi, 
although Stoil, from whom we have copied it, regards 
it as distinct. The thorai and tegmina arc brownish 
yellow, the latter with a crenatedwhiterayalongeachj 
abdomen marked with yellow and black spots ; lega 
hrown. Fig. 3d, of the same Plat«, represents a 
species named T. bTasilienaia by Drury. It is closely 
allied to T. nasutua as well as T. eonicus. The teg- 
mina arc pale falvous, with a green stripe along the 
centre of each, irregularly indented on the hinder cdgo 
with black ; wings tranajiarent, the basal portion 
tinged with a dehcate and beautiful red. Its habitat 
is Rio Janeiro, Brazil, 6(e. 

ObDBH III. HfiUIPTBRA. 

This is one of the orders provided \titb a moath 
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fonned for Eucl;ing, We have already described the 
oral Cube of Butterflies and Moths, the only trihes so 
provided to which we have had occasion to advert. 
Jn the others, it presents a very different appearance, 
and likewise performs functions to which it is not 
adapted in these. Considered in relation to this im- 
portant structural pecuharity, the Hemiptera would 
require to be associated with the other orders similarly 
distinguished; but an arrangement whicb assomes 
the organs of flight as its regulating principle, points 
out the situation now assigned to it as the most nata- 
ral and appropriate. 

These organs deviate still further from the wings 
of tbcCoJeopterathan those of the order lost described. 
Tlie upper pair may be considered as divided into 
two parts; the anterior portion stiff and corneous, 
resembling elytra, the terminal portion membranous 
and more or less transparent. Hence the name 
Hemiptera or half-win^s, (from r,ft,i6u the half,) and 
also hemelytra, the latter used to designate the upper 
■wings when spoken oF by themselves. This struc- 
ture, however, must he looked upon as merely char- 
acterising certain typical species, for the deviations 
from it are numerous and important The extent 
of the homy portion of the hemelytra is liable to 
great variation in different genera. In most instances, 
it occupies about a third part of the surface, soine^ 
times the half, (as in L.i/gaettg,') at other times two- 
thirds, (in Algdus,) and three- fourths in certain Re- 
duvii. Occasionally, it is ho estenaive as to reduce 
the membranous portion to a narrow band at the tip. 
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e it may be said to occupy tbe 
whole surface, rendering the lietnelytra very similar 
to the tegmina of Orthoptera. On the other hand, 
the transparent portion often encroaches on the region 
of the other, to a greater or less extent, and in Coreus, 
Tingis, Aphis, &c., the whole is nearly of a uniform 
membranous consistency. 

This want of uniformity Las occasioned difference 
of opinion among authors respecting the position, 
affinities, and constitution of the HemipCerous order. 
Linnteus confounded it with the Orthoptera ; others, 
in order to avoid the impropriety of associating gnaw- 
ing insects with suctorial ones, effected their separa- 
tion ; and thinking it also improper to unite such as 
have half membranous upper wings with those in 
which they are wholly coriaceous, formed two sepa- 
rate orders under the names Hemiptera and Horaop- 
tera. This was done by De Geer, in which he was 
followed by Dr. Leach and Mr. MacLeay. Although 
the ditferencea in the testure of the wings are cer- 
tainly important, and it has the appearance of incon-' 
siatency not to take them ioto account in an arrange- 
ment where they are professedly assumed as indicat- 
ing primary sections, more especially when they are 
connected, as in this instance, with corresponding 
differences la economy, it has notwithstanding been 
generally thought inexpedient to admit the separa- 
tion alluded to. The tranaition from a corneous to 
B membranous texture, is certainly bo gradual, that 
it would be difficult to fix wliere the line of demarca- 
tion should be drawn ; all the species agree in the 
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important character of having a sucking tnstrument 
with a jointed sheath, and it must be admitted to be 
highly iDHdvieable to multiply orders except for the 
most urgent reasons. But if rejected as primarv 
groups, they must be adopted as secondary ones ; and 
we shall accordingly follow Latreille, who has, from 
this circumstance, divided this order into two great 
sections, which he denominates Heteroptera (wirgs 
of different texture) and Homoplera, (wings of uni- 

The under wings are usually not of large sire, and 
offer nothing peculiar in their forms and composition. 
When at rest they are covered by the hemelytwij 
being simply drawn beneath them, and more or less 
crossed, but without forming distinct longitudinal or 
transverse folds. SevK^l species ol Hemiptera are 
entirely apterous. 

This ia the only order in which upper wings of a 
rigid consistency coexist along with a mouth formed 
for sucking. The latter differs considerably from the 
spiral tube of butterflies and moths, which is a mere 
canal for conveying the nutritive fluids into the cbo- 
phagus ; besides serving this purpose, it is so formed 
that it acts as a lancet for piercing the integuments 
of plants and animals. As great length would scarcely 
be compatiblB with such a usage, it seldom equals the 
dimensions of a lepidopterous proboscis, beingusnally 
much shorter than the body. There are a few ex- 
ceptions to this rule, however, and in some examples 
it is 80 long as to project a good way behind the body 
like a caudal filament. Although so different in Kp- 
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pearnnce and use from the mouth of gnawing insects, 
it is found to be composed of the same or correspond- 
ing parts, witli the exception of the pnlpi, which are 
quite obsolete. These ports, Lowever, have, of course, 
uudcrgone great modifications, to such a degree, in- 
deed, that it iH exceedingly difficult to recognise them. 
It is only from their insertion and position relatively 
to each other, that any agreement can be inferred ; 
and, at most, the oral organs of suctorial species can 
only be considered as analogous to or representative 
of the parts of a mantb formed for mastication. There 
is reason to believe that some of the ingenious ob. 
servers, who have turned their attention to this h 
ject, have carried their views rather too far, from a 
wish to demonstrate a certain uniformity of organisa- 
tion among different tribes — an 'interesting inquiry, 
but one which requires (o be pursued witb great 
caution, as the fancy is so apt to lead us astray. At 
all events, we have been often led from this cause 
to tbe application of names, which, however signifi- 
cant as originally used, becomes quite iuappropriatc 
in their present extended acceptation. The term 
mandibles, for excunple, ia sufiiciently deacripliv< 
the gnawing organs of the mandibulata, but is wholly 
unmeaning when applied to a slender filet composing 
a portion of a tube, in which both the form and tlie 
function are completely changed. 

The rostrum, when not employed, is bent bcnealli 
the bretCst, to which it is closely applied, passing be- 
tween tbe legs. It consists of four joints, generally 
distinctly marked, of a cylindrical form, or tapering 
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to the extremity. The aheatli, or externiil articulated 
portion, is formed by t!ie elongation of tlie Inbium or 
lower lip, and is liable to little variation, except in 
length. Sayigny aeeTCS to regard the baaal segment 
alone as representjng the true lip. It encloses four 
slender hair-like pieces^ dilated a, little at tlie base, 
and finely denticulated at the extremity. Of these 
the superior pair represent the mandibles, and the 
others the two blades of the maxillie. They are 
incapable of horizontal motion, and the latter are 
destitute of the jointed appendages n'hich they always 
bear in masticating tribes.* Over the base of the 
rostrum is situate the labrum or upper lip, of a coni- 
cal shape, and usually very much lengthened, pointed, 
and frequently transversely striated. Immediately 
beneath this is sometimes observed another piece of 
similar form, which Latreille regards as analogous to 
the epipharynx, and also another portion which should 
he considered as corresponding to what he colls the 
hypopharynx. Th-e clypeiis is frequently distinct 
and conspicuous ; tJie reverse is the case with tLc 
lingua or tongue, although Savigny has occasionaUy 
detected its presence. 

The anterior part of the head is sometimes very 
much produced, forming a lung beak, occasionally 
furnishad with spinous projections. This is the case 
with the Fulgoxffi, and in a well known species of that 
tribe, it is inflated into a large mitre-shaped appendage 
of a very remarltable appearance. 

* Faint Imces of palpi ore mill to ha 
Thrips and Nepa. 
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The composite eyes present nothing rery peculiar 
in this order. In general they are ruther of large 
size, and at times pkcL>d very prominently. In the 
genus Aleyrodes there appear to be a pair on each 
side. Stemmata exist in moat of the genera, but in 
some no trace of them can be observed. They are 
of remarkable size iu Rcduvius, almost equalling the 
dimensions of composite eyes, and seem to be wanting 
in Naucoris, Notonecta, Nepa, and some other tribes. 
When two iu number, (which ia frequently the case 
among the Hemiptera,) they are Bometimea placed 
rather behind the eyes, at other times on the crown 
of the head, (as in Ccrcopis, Ledra, &c.) and occa- 
aionally (.as in the Fulgoridts,) between the eyes and 
the antennie. In the genus Jasaus they present the 
singular anomaly of being placed under the head. 
Sometimes ihey are remote from each other, (Scu- 
tellcra, Edessa, &c.) at other times with their edges 
almost touching, (Reduvius, &c.) In shape also they 
offer some differences, the usual round form being 
exchanged, in Fulgora aerrata, for an oblong with a 
longitudinal impression ; in another example of the 
same genus, (Fulgora diadema,) the depression is 
circular. In the genus just named, the ocelli deflate 
in another respect from their ordinary appearance 
being, instead of the usual black or hyaline colour, of 
a fine yellow in F. laternaria, and white in F. candc- 
Isria. In some kinds of Cicadaa they are red. 

The antennie vary greatly, as will appear from the 
descriptions afterwards given of them as aiding i 
distbguishing the different families. In the homop- 
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teroua tribes they are usually rery inconspicuous, 
Bometimcs so small as almost, on a general view, to 
escape observation. This is tlic case with Fulgora, 
Nepa, Ranatra, &c. in. which they are short and sub- 
ulate, and, being placed beneath the eyes, only become 
■visible when tie insect is reversed. In tbe heterop- 
terous section, howeycr, they are often of considerable 
length, and, in not a few instances, some of the joints 
Bie suddenly and broadly dilated. Tbe articuIationB 
vary in number from two to eleven. 

In the majority of iiieects the head articulates im- 
mediately with the Uiorax witbont any posterior elong- 
ation, but numerous examples occur in this order of 
a distinct neck. Certain species of the Cimicidn have 
it so muck elongated tliat the head appears placed upon 
a narrow peduncle. 

The pTotboras is, for the most part, very much de- 
veloped, but a gradual diminution can he traced among 
the genera till it become a mere collar. It reaches 
its maximum among tbe beteroptera, and is usually 
much contracted among the homoptera. It is chiefly 
remarkable for the singular projections which fre- 
quently rise from it, rendering tbe species the most 
extraordinary looking insects with which we are ac- 
quainted. It is very often produced laterally into 
two long spines, which are sometimes truncated, at 
other times pointed, sometimes directed forwards, at 
other times curved backwards. Instead of spines, 
these projections occasionally assume the form of 
Ibliaceous appendages, notched or serrated on the 
edges. In Ledra they have the appearance of ears. 
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{Ledra aurita,) and, from the curious aspect ttey 
give to tbc CentratijtbeBe insects are called in France 
peliti diaUes and demi-diableg. It ia the prothotaz 
tbat forms tLe large foliaccous expansion coTering 
tlie whole upper surface of the Membraces, an ex- 
traordinary Etructure to whicl) we are unable to assign 
any use, and which, as lias been remarked, seems 
created by nature only for the purpose of shewing her 
inexhaustible fecundity in varying animal forma. 

The metathorax is somutin^es of considerable size 
in the Heteroptera. The scutellum is ofien so large 
as to form a very marked feature in the appearance 
of these insects, covering the whole of the surface of 
the abdomen, and protecting tfae wings like an elytron. 
On the other hand, it is minute in Cicada and the 
allied genera, and difficult to determine, presenting 
et times the form of a St. Andrew's crom, and some- 
what forked posteriorly. In Fulgora it is triangular, 
whilein Controtus, MembraciSj and some othergener 
it is linear and transverse. 

The legs present numerous variations in different 
species, as will appear from the descriptions subse- 
quently given. Tliese variations in the locomative 
organs are rendered necessary by their diversified 
Iiabits and modes of life. In such as inhabit waters 
they become adapted to oar the body through a resiat- 
ing medium, and in those that prey on their fellows 
they undergo such n change as to be convertible ii 
instruments of prehension. Even in those cases where 
they are entirely terrestrial and apparently of similar 
luAits, the legs frequently differ both in their relative 
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proportions and in tbe amount of the component 
articulations. In some the legs are nearly equal, in 
others the hinder pair have tlie thiglis very much 
lengthened, thickened, and armed with spines. Rap- 
torial fore legs are formed nearly in the same manner 
as formerly described when speaking of the predace- 
ous Orthoptera. They exist in the aquatic genera 
{Hydroeorisce), and also in some terrestrial kinds, 
Bueli as the Syrtea, in which they terminate in a 
monodactylo claw like those of some of tlie Crustacea. 

being, in many species of the Cimicidte, dilated in 
the mole, and of the ordinary size in the female. The 
hinder tifaite soroetimes present the peculiarity of 
being furnished with very broad foliaceous expansions, 
irregularly toothed on the edge ; in some instances 
as wide as the body, and strongly contrasting with it 
by being of an entirely different colour. Such broad 
surfaces exposed to the air must exercise consider- 
able influence on flight, and are probably of service 
in balancing the body. The number of joints in the 
larsi varies from one to five, but when the latter 
amount occurs it is not in all the tarsi, there being 
no example of a strictly pentamerous species in this 
order. Several kinds are heteromerous, that is, having 
four joints in each of the finir anterior tarsi, and five 
in the posterior pair. In Ranatra the number of 
joints may be represented by 2, 1, 1 ; and in Sigara 
and Naucoris, by 1,2,2. The great majority, how 
ever, have three joints in all the 
knd Notonccta have t-ma, a number of rare om 
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fence ; and Nepa has only onej of wliicli but few 
otiier instances are afforded by tlie class. 

The general forms and relatiTe position of tbe pans 
desiribedj will be well understood from an inspection 
of Plate XVIII. whicli represents the detnila of a 
chttTHcteristic example of each of the two great divi- 
liions of this order. 

Fig. 6 is H. highlj magnified view of an insect belonging to 
the heteroplerous (ectloti, Pentatoma rajipes, a common Brit- 
ith Bpeciea. The wlage on one side are expanded, the othera 
in lila. For grettter perspicuity, the VBiioun segmenla, where 
coveied bf Bupeiincumbent organs, are lepreiented by dots. 
H, the hend ; a, a, the eyes ; i, the ocelli ; e, one of the ao- 
tenns ; T 1, uppenide oF the protborai ; F one of the pro- 
tiioractc legs ; T S, upperaide of the mesothorax ; S c, >cut<l- 
Tiun greatly developed and extending ovet the metathonz 
and part of the abdomen v <i> one of the bemelytra; he, 
the leolherj bosai portion of the hemelytra ; im, the mem- 
hranouB or apical portion \ /"one of the mcBathoracic legs v T3, 
upper aide of the metathotai, greatly reduced in iiie, sup- 
potting the wings {one of which is extended. W 2 ), and the 

mctathorBcic or third pair of Icgi f " — A, ■bdomen Fig. 7. 

The head and prothorax of the same insect seen from beneath; 

0, the eye; c, bote of antenna ; tr, labrum or upper-lip, long, 
and (raniverselj striated ; W, (he fbur-joiated lower-lip trans- 
formed into an elongated canal for the reception of fonr slender 
seta^ !/ff, hh, which nipreecnt the maadibtes and maxillK; 

1, raised portion of the underside of the head, fonninga gutter, 
in which the base of the labrum reats ; T 1, undcnide of the 
prothoiBi; C baieof oneof theprotboraciclegs; Z, the cavity 
of the prolhoroi, into which the anterior narrowed part of the 
mesothorax (tonrked in fig. e bj tbe letter z) is received. — 
Fig. 8. Side view of tbe bead, the respective part* lettered as in 
£g. 7 — Fig. 9. One uf the anterior torsi of Pentatoma rufipes, 
shewing tlie cmnrgtnalion at the base of the tibia, and the pal- 
lllli attached to the base of the claws. 
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Figures '2-5 illusttatc the stmctare of one or the hamoplen. 
Cicada airata, a native of Chinar_Fig. 2. The head seen in 
front ; a, a, the eyea ; i, the three ocelli ; e, e, the antcnns ; 
d, theclypeiu; >, the labrum ;/, the labium, forming a sheath 
for the reception otg,g, the haii^llke mnndibles, and h, k, the 
hair-like maiiUx. — Fig. S. Part of the mouth; if, the cljpeua: 
c, the labrum : {'{"C", ttie two baial, and pnrt of the long 
terminal joint of the Ishi um._Fig. 4. The seven-jointed nn- 

tenns Fig. 5. UndecaiJe of the thorax and abdomen ; T I, 

protliDnLi ; T 2, mewthorax ; T 3, metathorax ; A, abdomen. 

We have already mentioned the comparative ex- 
tent of the different orders, from which it appears 
that the one now nntlor canatdcr&tioii ia tiic fourth 
in the scale, nearly 25,000 species being supposed to 
esist. Rather more than 600 diSereot kinds have 
been foond in Britain ; but most of these are incon- 
sjiicuotis insects of small size and obscure colonring. 

The metamorphoses of these insects may be de- 
scribed as merely a scries of rooultings. The larvto 
snd pnpre are alike active, the latter distinguishable 
from the former only by having two small projections 
on the back which conceal the wings and ■Hing-eoTers. 
The only perceptible difference in apterous species 
in their varions stages, is that arising from eize. 

In proceeding to illustrate this order by a selectioD 
of a few species from the numerous tribes it cootaina, 
we shall first advert to that section which baa been 
named, 

Hbtebofteba, 
The distinguishing marks of which it may be of aA- 
Tantage briefly to recapitulate in this place. Tba 
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rostrum takes its origin ilirettly from the front of the 
head; the hemelytra are olnays memhranous at the 
extremity ; the prothorax is much larger than the 
other divisions of the trunk ; the body flat and de- 
pressed, the hemelytra and wings being always bori- 
lontol or very dightly indined ; the former crossing 
each other when closed ; anteniue usually rather 
long and not terminating in a bristle ; scutellum 
large ; ovipositor not developed. This section c 
tains the following families : Cimicidte (buffs), Pento- 
tomidte {plant bugs), Coreidte, Iteduviid» {teheel 
6uj»), AcanthidEB, HydrometridtB {water bugt), Ne- 
pidtB {jcater scorpions), Notonectidte {boat-fiUe). 
The three last ore aquatic, and the two lost consti- 
tute the Bubdivision named Hydrocorisa, or water- 
hugs, by Latrcille ; the others form his snbdiiisioa 
Geocorisa, or laiid-bugs. 

SCUTELLERA DISPAR. 

P1.AT1XIX. Fig. I. 

Stall', PmaUft, PI. 37, Hg. 260. 

This genus is essentiallv characterised by the 

excessive development of the scutellum, which covers 

the entire abdomen like a shield, concealing both 

tlio hemelytra and wings. As in all the other 

species of the family the antcnnce arc five-jointed, 

the joints pretty long and nearly of equal thickness ; 

sucker consisting of four distinct articulations; tarsi 

three-jointed. 

The scutellene were refcTred by Linnfeus to liia 
great genos Cimes, and they were aubaetjiiently c( 



S7S GVSrBUATIC ARBAKOBMBNT. 

founded with Pentatoma, till Lamark effected theii 
eeparation. The pecuUarity which has occasioned 
tliis eeparation, is n-ecesaariiy accompanied with some 
others which render them very distinct. As the 
scutellum is placed over the wiogs, it must be sufB- 
ci en tly elevated not to prevent their movements, and 
this gives tlie body a much more convex and rounded 
appearance than among the other tribes, sometimes, 
iTideeil, it seems quite gibbous. They invariably 
live on plants, estracting the juices from the more 
tender parts, where they are able to introduce theu 
sucker. No example of tlie genua occurs in Britain. 
and, indeed, very few inhabit any part of Europe, 
S. lineata, howeyei, — a small species of a deep red 
colour marked with longitudinal black streaks — u 
plentiful on iirabelliferous plants in the south ol 
France, and along the northern shores of the Medi- 
terranean. The greater proportion of those described 
in entomological works are from Java, China, Eael 
Indies, Cape of Good Hope, and Surinam. Most ol 
these are very splendidly coloured insects, decorated 
with tlie deepest tints, and having a fine met&Uic 
gloss of golden-green, copper, or silver. The indi- 
vidual ligiired belongs to Serville's second subdivision, 
that in which there is no abdominal plate ; the thorai 
with a Interal spine; the body long, and narrowing 
gradunliy to tlie binder extremity. The colour ii 
deep orange yellow, with several black spots, sur- 
rounded with light yelloWj scattered over the surface 
but the colour oncl markings are very variable, 
ii a uative of China and Japan. 
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liliie : scutellum the same colour as the thorax, haying 
two blue-black spots anteriorly : tegmica orange red 
f lom the base to beyond the middle, with a blue spot 
ill the centre ; the extremity olive, with a busty 
tint; abdomen orange red, the sides yellowish wluW 
with blue marks; underside yellowish white; tegt 
llae. Found in China. 

Of the other families belonging to the Hcteroptc- 
rous section, space can only be afforded, in this place 
for the following examples : — 

COEEUS {SYRTOMASTES) PABADOXUB, 
PiiTsXX. Fig.!. 
Cime£ paradoxus, Fahr. ^c. 
The genus Coreus is distinguiBhed by having the boilT 
oval, the last joint of the antenne (which conf 
four articulations,) o'voidorfusifonn, commonly shorta 
than the preceding. The subgenus Syrtomaste 
the last joint of the antennte a good deal shorter thai 
the preceding one, and nearly oval, while the lattei 
is filiform and simple. Of this group S, jnarginatia 
is the best known species ; S. paradoxus is veiy 
similar to it, being of a grey colour, tinted in certain 
places with reddish brown ; the sides are fringed 
with ciliated raembranous lobes, which give th 
sect a very singular appearance. It was first found 
by Sparmann at the Cape of Good Hope. 

CERBUS FLATEOLUS. 

Pi-atbXX. Fig. 2. 

Cimex Savenlus, Dniry iii. pt. 43, fig, 3, 

This is another mciubcr of the fomi^ Coretdsa whiqt 
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CEHBOS FLAVEOLOa, 'i,o 

accorJirg to Mr. West wood, may poBsibly be referrible 
to the geiiuB Cerbus. It is a native of Sierra Leone, 
about an iiicli in lengtb, anil the greater part of the 
surface brown ; the thorax margined with yellow, 
and the coriaceous portion of tbe hemelytra bordered 
behind and along the apes with a band of the same 
colour ; head and abdomen red ; legs yellowish bron'n, 
the colour deepening towards the foot. 

ANIS03CELE9 HTMENIPHERA. 
Flats XS. Kg, 3. 

For a figure and the following notice of this new 
species of Anisoaceles, we are indebted to Mr. West- 
wood, in whose cabinet the Bpecimco is preaerred. 
The genus must now be restricted to such kinds as 
iave long and slender legs, and the posterior tilneQ 
furnished with a broad membranous appendage on 
esch side. The type is the common Brazilian Ly- 
gieus bilineatuB, Fahr(Diactorelegans, Pcrty; Anis- 
es, latifolia, Serville.) Another species is the A. la- 
tipes, (Guerin's Mag. Zool. pi, 75,) from Mexico. 
A. third Bpecies, undescribed, closely allied to the 
latter, but smaller, with the thorax and hemetytra 
entirely fulvous red, and the legs entirely pale ochre- 
uus, is contained in tbe collection of the Jardin des 
Plantes, and to which the specific name of a^nia 
may be applied. The speclea here figured is a native 
of Mexico ; it is about nine lines long, fulvo-testa- 
ceous, the thoras with a black line behind, hut tlie 
margin itself yellow ; scutellum black, the edges and 
a central line yellow legs yeOow, with black lines. 






h 



» 












?■! 



I' 



:.^l 



■f.1 P 

si- 



i. 
I . 

I* I 



fi:i 



r! 



C1CADID-*. ■ 277 

latter broad and transverse, never produced in front, 
with three ocelli on the crown, (PL XVIII. Rg> 2, b,) 
the hind legs are thickened and adapted for leaping, 
and all the tarsi are three-jointed ; females with an 
ovipositor ; males musical. 

The first example of this fine genus, figured for 
the first time, is named 

CICADA {POLTNEURA) DUCALIS. 
PlatbXVIIL Fig.l. 

The head is black, with two minute buff-coloured 
spots over the insertion of the antennae. The thorax 
is considerably broader than the head, and angulated 
on each side, near the middle, the colour black, with 
a narrow anterior and broad posterior margin of yel- 
low. The remainder of the body is black, except 
the posterior margin of the basal segments of the 
abdomen, which are chestnut in the centre. The legs 
are black, with the thighs, except at the tip, scar- 
let. The general colour of the anterior wings is 
chocolate brown, darkest at the base, the anterior 
costa at the base, and the veins, of a rich golden 
yellow ; the latter are divided, rather before the centre 
' of the wing, by a curved transverse vein, thicker than 
the rest ; from the base of the wing to this vein, iJie 
longitudinal veins are furcate, beyond it they are 
numerous, and form a great number of irregular shaped 
cells, (differing on the opposite wing,) and terminat- 
ing in about twenty longitudinal veins, received by 
another vein which runs parallel with the exterior 
margin of the wing. The hinder wings are of a dull 
buff-ochre colour, paler next the body. 
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This beautiful Cicada (which IWr. Westwood, to 
whom we have been iiidcbted for a drawing, con- 
siders as fonning a distinct subgemiR, in consequence 
of tlie liumerovis veins ivitb which the [interior wings 
are fiirniahed) formed part of the late (Jeneral Hard- 
wicke'a collection maJe in Nepanl, and presented to 
the Lianean Society of London. It does not seem 
to exist in any other collection, either in this country 
or on tlie Continent. It is allied to C. fasciata, Fabr, 
C. speciosaj Illigcr, fee, but dilfeis considerably from 
these and every other described species. 

CICADA PLEBEIA- 

PlATK XXI, Fig. 1. 

Roeief> Im. PL 25, 36 — SIoO'b fUg. PI. 24. fig. 131. PL 25. 
fig. 139, 

This is the largest of the European Cicadffl, being 
frequently found to measure two inches in length, and 
4J inches between the tips of the wings. The genera! 
colour is black, with a yellow line on each side of 
the thorax, and various smaller stripes of the same 
colour on different parts of the surface. Underside 
testaceous-yellow; tegraina and nings transparent. 
Tlie sound it produces is very loud and shrill. It is 
first met with on going southwanls, in the central 
provinces of France, and is not unfrequent in mfiny 
of the southern parts of Europe. 

CICADA SEPTENDECTM. 

Plate XXI. Fig, 2. Fem. 

Cicad. Manif. Septrndccim. TA„n^StnirsCicnd. VI. 3. fig. U. 

Ks1m Reize dnor Noord-Amerikn. 
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ofthebody blaclc; tbe Toetatharax edged with yellow; 
breast and legs deep yellow, more or less spotted 
with black ; abdomen block beneath, each segment 
with a band of brownish yellow ; the hemelytra are 
transparent, slightlj tinged with yellow; the costa 
and nervures deep yellow; under wings unspotted, 
deep yellow at the base, the nervures likewise of that 
colour. Nymph of a uniform brown, the legs reddish 
yellow. 

Thia insect is a native of rforth America, and has 
obtained the name Septendecim from being supposed 
to make its appearance in large numbers every seven- 
teenth year. This statement was lirst made by Kalm, 
and more recent travellers admit that appearances 
give some countenance to the notion. An interesting 
account of it will be found in C. J. Latrobe's Rambln 
in South America. 

FULGOKA LATERNARIA. 

Platb XXIL Fig. 1. 

Fulgora Latenittria, iinn. — Rnadii. LocQSt Etviii — ^feTiaa^'s 

Su>WMf,a. PL 49. SloV, dead. PI. ]. fig. 1. 

This genus is, in several respects, one of the most 
remarkable belonging to the present order. It was 
first established by Linnsus, under the name Later- 
naria, an appellation which ho subsequently changed 
to Fulgora. Both these terms were suggested by 
the supposed luminous properties of many of the 
species, which, at that time, eeemed to be admitted 
on the most satisfactory evidence. As originally 
constituted, the geims comprehended many kiudit 
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now properly eicladed, as their forms and:*' 

Fere too diverBified to be compatible ■witlf^'j 

intK now formed of a generic group. Tbe Fol- ' , 

8tr tly so called, are sucli as present the follow- * i 

cnnre have the second joint of a globular 
. covered with pretty large granulations, 
lal Beta inserted in the centre of a minnle 
■ujse joint ; ocelli two, placed a little before and 
• the eyes, between them and tbe antenDEe; 
i!ttd more or less prodnced anteriorly ; labnim 
n an acute point; sticker composed of 
I uAULB, its extremity extending at least as far* 
e insertion of the posterior legs; hemelytra not^| 
■oad 03 the winga, the length greatly exceeding «j 
ine breadth ; legs elongated, adapted for leaping, the 
hinder thighs strongly spined ; prothorax not so broad 
OS the motathorax, and somewhat emarginate on its 

Even in the acceptation to which the above defini- 
tion restricts it, the genus comprehend a considerable 
amount of species. The greater number of them are 
insects of large size, and warm if not brilliant colours. 
The prolongation of tlic forehead, and the extraor- 
dinary forms it assumes, confers on them a peculiar 
aspect, at once distinguiphing them from all other 
homipterous tribes. 

Tlie larger kinds have long been said (o be lumi- 
nous, and this belief lias been so general, that they 
have obtained the name of 'irc-flit's, mouches a fen, 
and lantem-flies. But recent travellers agree iii 
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affirming that they never witnessed this phenomenon 
in any other insects except certain species of Lam- 
pyris and Elater. Certain writers of older date, 
however^ affirm that they have^ and it is difficult to 
determine the fact amidst such conflicting evidence. 
Still, however, when we consider Madam Merian's 
circumstantial statement, and how improbable it is, 
notwithstanding the grave errors into which she occa- 
sionally falls, that she could be mistaken in a matter 
80 obvious, while, at the same time, she could have 
no motive intentionally to mislead — ^that the natives 
affirm they have sometimes seen it luminous — -and 
that the names given to the insect, both by the 
colonists and natives, such as Lantarendrager, Porte-* 
Lanteme, mouche k feu, all bear allusion to this 
property — ^it may be concluded, that the opinion 
generally received is nearest the truth. It should be 
kept in mind that all the negative evidence merely 
proves that the light is seldom exhibited, while the 
testimony of a single trustworthy observer affirming 
that he has witnessed it, is conclusive. All luminous 
insects are capricious in displaying their radiailce; 
and, in many instances^ it is only under a certam 
combination of circumstances that they can do it at all. 
In the present case, it may be that only one of the 
sexes is luminous, and even in the sex so endowed, 
the property may depend on the age of the indivi- 
dual, the season of the year, and even the state of 
the atmosphere. 

The narrow- snouted Fulgorse have likewise ob- 
tained credit for being luminous, but there is a stil 



282 SYSTEMATIC ,( HIUNGEMENT. 



1 

t]jan 



greater wont of evidence to support this opinio 
in the preceding case. They differ so mnch 
form of the snout, ond otljer circumstances, froin the 
species just alluded to, tliat we are scarcely entitled 
to infer that what exists in the one is common also 
to the others. The Chinese F. eandelarta is ■very 
ohundant, and if it be really Inminoue, the plienome- 
non roust have heen often witnessed by European 
residents ; yet all their accounts seem to refer to 
phosphorescent Lampyridffi and Ekteridie. Tt is to 
be wished that some competent ohserver would un- 
dertake to exaroine the matter, which, to those visit- 
ing the countries where the insects ahound, will pro- 
bahly not be attended with much difficulty.* 

The species referred to above as forming one ol 
the fibres on the ndjoining plate, is a native of the 
New World.and found in tolerable plenty in Cayenne, 
Surinam, &c. The Indians call it Jacarenam dot/a, 
or the crocodile snake, and seem to suppose thnt it 
is venomous, and capable of infiicting wounds. Tt 
can fly swiftly, as might be inrerred from the ampli- 
tude of its wings, and is most active in the tn-ilight 
and evening. It is extremely well figured by Madam 
Merian, in her Insects of Surinam ; and specimens 
are to be found in almost every cabinet of any extent 
in this country and on the Continent. 

• In the 3d Vol. of Entom. Magrtiine, the reader will find 
collected all that is worth knoning od ttiu lumiao&itj of [lie 
Fulgorc, — and something more. 
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FULGOEA CASTRESII. 

Plate XXII. Fig. 2. 

Chierin's Mag. de Zool, PL 173 ei 174. 

This insect has been recently made known by the 
French periodical above referred to ; even though it 
may be thought by some not to be a distinct species^ it 
must be admitted to be an interesting variety. Its 
chief distinctions from F. latemaria ate, that the 
head is narrower than the thorax^ and more than 
twice longer than broad ; the hemelytra yellowish- 
green, variegated with black over the whole surface. 
This magnificent insect is a native of Mexico, and 
still rare in collections. The specific name has been 
given in honour of Colonel Castres, an enlightened 
patron of works on natural history. M.' Guerin 
mentions that he has seen another species of Fulgora 
in the collections of the French Museum, very closely 
allied to the preceding, but having the snout still 
more narrow and elongated than in F. Castresii. 

FULGORA CANDELABIA. 

Platb XXIII. Fig. 1. 

F. candelaria, Lim, Fabr,-JStolP8 Ciead. PI. 10, fig. 46 ; and 
A. Boe^^s Ins. Locuttay PL 30. 

This finely coloured species has been long known, 
and few collections of insects arrive in this countrv 
from China without containing specimens. It is 
usually, in this country, called the lantem-fly. Its 
appearance and markings are so well expressed in 
the figure, that we must not occupy space with de- 
scription. 
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F0LGOKA MACULATA. 

Plati XXIII. Fig. 2. 

Sloll'i dead. PI. 98 ; PL 2(1. fig. 143, md fig. A. 

This handsome spcciea is nearly of the same size at 
that last noticed, and very Biniilar to it in sfaspe. 
The enoutj however, is rather longer in proportion 
to the body, rather tapering more towards the es- 
tremity, and considerably more curved. The whole 
hody, BB well as the snout, is block, Bomcwltat shin- 
ing, and slightly glossed with green ; antennffl sod 
eyes greyish ; legs hrownish-black. The grotuid 
colour of tlie hemelytra is dark-brown, the surface 
marked with numerous large rounded spots, those 
towards the base glaucoua-green, the others appear- 
ing yellowish-green, owing to the numerous reticul- 
ated nervures of that colour which traverse thein. 
The wings are browniah-bla^^k posteriorly, the whole 
basal region brilliant bluish-green, which colour 
emits irregular rays towards the hinder margin. 
Found at Tranquebar, on the Coromandel coast. 

APHANA SUBMACULATA. 
Platb XXIV. Fig. 1. 
Apsaka comprehends a number of insects nenrlT 
allied to the Fulgarie, and with which they were 
formerly confounded. The present species is figured 
for the first time from a specimen in the Rev. F. W, 
Hope's collection. The expansion of the wings is 
not much short of three inches : tiead, pro- and meso- 
thorai Inteoufl, the former with a short conical flat 
horn ; eyes red ; metathorax and abdomen brown ; 
anterior winga r'\c\\ !u\v(niE-Te4.B,^\f;(«Ui: a^iical mar- 
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gin of blacky and many irregular transverse patches 
of a paler colour ; posterior wings sooty-brown at 
the base ; yellowish-brown at the extremity, with 
about fifteen larger and rounded spots of white, form- 
ed by a cottonny matter. From Assam. 

MEMBRACIS FOLIATA. 
Plate XXIV. Fig. 2. 

This insect affords a good example of a very remark- 
able genus, distingmished by having the prothorax 
excessively elevated, compressed, and foliaceous, 
extending along the back like a kind of roof, under 
which the body of the insect is almost concealed. 
It is a native of Cayenne ; about four and a half 
lines in length (the figure being greatly magnified) ; 
the colour blackish-brown, the gibbous thorax with 
a broad arch, and band of white. The hemelytra 
arc oval and much longer than the wings ; the legs 
long, flattened, and rather broad. 

Platb XXV. 
This plate is devoted to the representation of three 
species of the singular group named Centrotus, which, 
approaches in essential characters to the preceding. 
Like it the prothorax is large and gibbous, produced 
in various fantastic forms over the scutellum, which 
is bidentate at the apex. " Of all Nature's works,* 
says Mr. Curtis, who has illustrated the genus by 
dissections of a British species,* " amongst the insect 
tribes, this family is the most remarkable for the gro- 
tesque and extraordinary forms the species exhibit : 
the thorax being produced in the shape of horns of 

* BritEnto]n.<)L213« 
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tlio most wliimaicat figurea in various directunu; 
sometimes projetting over the head like a helmed 
at others forming a tail, which looks quite artificial, 
and again assuming the character of ears or the hotm 
of animak." 

Fig. 1. C. fflniular is beaiB a cjUndrica! horn oi 
anterior part of the thorax, divided into four branches, 
each of which terminates in a. hairy ball ; head black ; 
abdomen fulvous ; feet yellow. Length about three 
and a half lines. Fig. 2. C._;Wca(us, a larger specie) 
five lines in length ; the prothoracic expansion tumeA 
backwards, and projecting from the body, the apei 
bifurcated ; it is a native of Brazil, the former of 
Surinam and some other parts of America, Fig 3 
represents a new and singularly monstrous species 
from Mr. Hope's collection, who obtained it from 
that of the late Rev. L. Guilding. Mr. WestwooJ 
names it C.bidatatus. The colour is obseuro brown; 
protliorox Tcry large, the irontal pajt elevated into 
a long thick punctate and setoso liom, the tip of 
M-hich is dilated into a loimded knob; the midJIe 
part also elevated into a similar horn, but shorter; 
tegmina brown; at the posterior angle there is u 
pale spot, as well as in the middle of the posterior 
margin. Length three lines ; expansion of wings sii. 
A native of South America. 

Latreille includes among the horaoptcrous bemip- 
tcra the Gallinsecta, compiising the family cor- 
cnt^; also the Aphjd«, confatnjng Psylla, Aphit, 
and Thripg. Mr. Haliday has recently fonncd tlie 
hitter into a separate order, which he names T/ii/aan- 
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Order IV. — Neuboptkra. 
As has been seen by the brief synoptical view given 
on a former page^ this order is essentially charac- 
terised by a mouth organised for gnawing, and four 
naked membranous wings of equal consistency — that 
is^ the superior pair are not thickened for the purpose 
of protecting the others, as is the case with the orders 
hitherto described. To these must be added, in order 
to render the definition exclusive of some of the fol- 
lowing orders, that the wings are reticulated or in- 
terlaced with a delicate net-work — a character indi- 
cated by the name, which is derived from wv^ov, a 
nerve, with the ordinary postfix. 

All the wings are fully fitted for flight, and in the 
majority of cases both pairs are of equal size, as we 
see them in dragon-fiies. But in some tribes the 
Posterior pair are smaller than the others, (in this 
respect resembling the M3mienoptera,) and in a few 
cases they entirely disappear.* The reticulations are 
finer and denser in some than in others, but they are 
always too numerous, variable, and minute to be 
available for the purposes of classification, like the 
cells of the Hymenoptera. When at rest their position 
is various, but most commonly they are extended at 
right angles from the body, nearly in the same man- 
ner as they are borne during flight. In other cases^ 
the upper pair are incumbent on the lower, and de- 
flexed at the sides. It might at once be inferred 

* In Neuroptera the hinder wings assume a remarkable 
*fbrm, being long and linear, extending behind the insect like 
two tails. 
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Kirby, lot dt / 10. s";) /, the upper lip. (kbrum ;) 7 o, 
the eilemal lobe, and 7 a''. the internal lobe oF the mBxillie ; 
a', the merabranoua bnae of the lower lip ; 5 o, the lower 
lip > 3 ^1 the basal joint, and gee, the outer joint of the 
labial palpi, (cniter lohes of the Inbrium, K. and S.) 

Fig- G, one of the mendiblei. Fi^. 7, one of the maxillns, 
destitute of maxillary palpi \ u, tbe external lobe or galea; 
4, the int«mal lobe ; e, the atipee or stalk ; if, the cardo or 
hioge. Fig. B, the internal tongue (lingua.) Fig. 9, the 
tower lip ; g a, the labiuni -, li b, the baral, and c, the 
terminal joint of the platp-like labial palpi, Recording to 
Latreille, or the lateral loben of the labium, according (0 
Kirbv, (Intr. PI. 6,/, 12, i'.) Fig. lO.oneof the antennie 
(7 jointed.) 

Figs. 11-13 represent the front of the bodj of the larva of the 
Baoie insect, toahew the construction of the mask of the face 
and iti analogoue structure to tbe lower lip of the imago. 
The parts are lettered as in the preceding figurei. Fig. 1 1 , 
the head, with the maek at rest and closed upon the &ce; 
4 a', the basal portion orlulcnim (K.) by which the nuuk a 
attached to the head ; g n, the Ep ; y c, the iobes. Fig. 
13. the head, with the ma^k in action, opened to seize the 
prey ; lettereil as above. Fig. 1 3, the mask seen ftora below 
and expanded. Fig. 1 J, the antennie [7 jointed,) of the 

Tbe abdomen of most Neuropterous insects is of 
great length, compared with tlie other primary seg- 
ments of the hoily. It is remBrkahlv long and slender 
in the genus Agrion, particularly in the South African 
species and its allies, {A, Lintarii, Fabr. Letts Lu- 
crelia. Leach.) That of the male commonly tenni- 
iiates in two or three preheneory appendages ; some- 
timea, in both aesea, in two or three long slender 
tails or filaments ; and in Panorpa it ends in on arti- 
culaied lube terminating in a houk. The legs, 
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Tertex^ with an ocellus on each side of it^ and an- 
other of larger size in front ; the central lobe of the 
labium mueh smaller than the lateral ones ; abdomen 
as broad as the thorax^ or nearly so. Larva and 
nymph aquatic, the body short and rather thick, 
with ^ye appendages at the hinder extremity ; re- 
spiration through die tail. 

LIBELLULA QUADBIMACULATJL 

PliotXXVII. Fig.1. 

Liun, Donovan^t Brit, Im. XI. PI. 407. SamondWs Ckmipenr 

dmm^ PI. 7, fig. I. 

Wb give this as a British example of the genus; 
besides it, about eight others are found in this coun- 
try. It is not one of the largest size, its dimensions 
scarcely equalling those of the more common L. 
depressa. The general colour is reddish brown, the 
wings transparent, and each of them with a large 
brown patch at the base, and another of smaller size 
beyond the middle. This species was long regarded 
as rare, but since the investigation of our indigenous 
insects pap?* to be more attended to, it has been 
found not unfrequently in nearly all parts of the 
country. In the neighbourhood of Edinburgh it 
occurs at Duddtegston Loch, among the Pentland 
Hil^ls, and elsewhere. 

LIBELLULA PORTIA. 

PlatbXXVIL Fig. 2. 

DruryU E». ln$, 11. PI. 47, fig. 3. L. Maiginata, Fabr.Ent.Syst. 

This small and finely coloured species is a native of 
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the posterior ones; legs black. A native of the 
country round New York. 

JESHNA GRANDIS.^ 

Platb XXVIII. Fig. 1. 

Lib. Giandis, Linn. Fabr. Donovan's Brit, Ins. X. 30, PL 337, 
fig. 2. Harris Expos. PI. 12, figs. 1, 2. Jioesel Insects^ IV. 

This genus includes the largest four native dragon- 
flies. The horizontal position of the wings^ when at 
rest^ distinguishes it from Agrion, to which it is in 
many respects very closely related^ and the long 
narrow abdomen^ which never approaches to the 
diameter of the thorax^ is the most obvious distinction 
from Libellula. The two posterior ocelli are placed 
on a transverse ridge^ and the central Jobe of the 
labium is rather large^ while the two lateral ones 
are divergent, armed with a strong tooth, and having 
a spinous appendage attached to them. The larva 
and nymph are more elongated than in Libellula, 
and the structure of the mask is somewhat different. 
About half a dozen species occur in Britain. M. 
grandia is two inches and a half in length, of a ful- 
vous brown colour, with two yellow stripes on each 
side of the thorax, the abdomen variegated with 
green or yellow. It is of occasional occurrence on 
moors, marshes, &c. throughout the country. 

NEMOPTERA ANGULATA, West. 

Platb XXVIL Fig. 3. 
WestxDood; Trans, Ent, Soc, VoL 1, p. 75. 

Op the family Panorpidae, which contains but few 
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geticra, we present as an example a ueir species of , 

Nemoptera, a group of very remarkable aspect, owii^ 
to the estroordinary elongation and narrowness of 
the posterior wings. The specific name refers to 
the shape of the anterior wings, which are more 
acutely angular at the tips than in uny other knoif'a 
species. It is closely allied to N. Afncana of Leach, 
hut differs in the form of the wings, black 6tigm», 
spotted anterior margin uf the fore wings, iind br«wn 
base of the posterior pair. It is figured of the nittural 
size. It is from the Cape of Good Hope. 

STILBOPTERYX COSTALIS. 

pLiTK XXVIII. Fig. a. 
NeM-aum ; Eni. Mag. No. 24, p^ 400, 

This insect was first described by Mr. Newman in 
tlie work mentioned above, to which we must refer 
for a detailed account. It belongs to the family 
MyiTueleonidie, and differs from the typical genus 
Myrmeleon chiefly in the very short palpi, (the maxil- 
lary pair having only four joints,) and in the neura- 
tion of the posterior wings, the fourth longitudinal 
nerve not being furcate, and the fifth extending con- 
siderably beyond the same nerve in the anterior 
wings, as though it had united with the lower fork 
of the fourth nerve, and thus supplied its place. 

The insect is a native of Australia; the tipcciiucn 
figured is in tlie Rev. Mr. Hope's collection. 

Ohbeb V. — Trichoptera. 
This order, wliich is not adopted by all crtomolo- 
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gists, was established by Kirby for the reception of 
the Linnean genus Phryganeay previously associated 
with the Neuroptera^ but to which its characters by 
no means conform. Instead of being reticulated, 
the neuratiou of the wings is simply branching, the 
nenrures disposed in a manner bearing some resem- 
blance to that observed among the Lepidoptera. 
The upper pair are mostly hairy, (hence the name 
from ^^/|, r^ixog, hair,) the under pair ample and 
folded. The organs of the mouth are in a great 
measure obsolete, the mandibles being either entirely 
wanting or very imperfect. Such is likewise the 
case with the maxillae and labium, but the palpi 
are developed. The abdomen is never furnished 
with terminal setsB, and the tibiee of many are 
armed with two pair of spurs, as in many kinds of 
moths. 

The larvee are aquatic, and construct a kind of 
case to reside in, from which circumstance they are 
often called case-worms. These cases are formed 
of various materials, and often present a singular 
appearance by being stuck over with small shells, 
pebbles, &c. The pupa is incomplete, and is en- 
closed in the case constructed by the larva, a grating 
being formed at the end, apparently for the purpose 
of facilitating respiration. The perfect insects are 
usually termed caddice-flies, and are frequently usedj 
as well as the larvee, by anglers as a bait for fish. 
They fly heavily, and commonly settle on bushes 
near the water's edge. Most of them are of a brown 
colour, with little variety of markings. Probably 
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the Hymenoptera from the rest of their class, but 
it is necessary to describe the Yarious parts more in 
detail. 

The head is not received into a cavity of the thorax^ 
but is attached to it by a ligament^ so flexible that 
the head can be almost turned round upon it It 
is likewise capable of some extension^ and the head 
has thereby considerable freedom of motion. The 
composite eyes are sometimes larger in the males 
than in the other sex. The stemmata are always 
three in number^ commonly disposed in an equilateral 
triangle^ but occasionally almost in a transverse line. 
In the organs of the mouth we can distinctly recog- 
nise mandibles^ maxillee^ lingua^ labrum^ labium^ and 
palpi ; but these parts are so variously modified in 
different tribes^ that a general definition of them will 
possess little value. The mandibles are strong and 
salient^ usually toothed^ and sometimes each blade 
appears as if formed by the union of two similar 
pieces. The maxillae are usually much developed, 
the blade or stipes often greatly elongated, and the 
insertion (the cardo or hinge of Kirby,) distinctly 
visible. The blade of the maxillae acts an important 
part in composing the tube in honey-sucking tribes. 
There are commonly two lobes at the extremity, 
which are sometimes acute, at other times very ob- 
tuse. The palpi attached to this blade are almost 
always long, and in the greater number of instances 
contain six joints ; in the minute parasites, however, 
they are frequently abnormal, and often present only 
two articulations* The labium is much larger than 
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in most of the otber orders, and all tlie ai 

are strongly developed. 

These, and other parts of the oral appendages, 

are represented on PI. XXVI. 

Figs. 15 and 16, Iho mudlla and labhim of a Tentliredo 

Fig. 15, the maiillH; — ! i, the inner lobe, and le, the exte- 
rior lobe repreaenting tb e gales ; c, the stipee ; d, the cardo ; 
p, the palpus (9ii-joinle<l.) — Fig. 16, the labium ; — n n, tbe 
mentam ; I 2, the trilobed labium ; / p, the labidl palpus. 

Fig. 17, the maxillat and labnim of Sirae Juveuewi (malBO 
m X, maxilts imxji, maxillary palpi ; a, the fulcrum ; m 
n, the meDtam ; t 2, the loner tip; I p, the labial pulpi. 

Figs. 18-33, oral organs of a Pin^ — Fig. 18, the head >een 
from thefrunt', — (>,an(eDnB; <e, the cyea; a, ocelli ; f i*.the 
mioute upper lip; tn, the Diandiblei ; mxp, majcillarf palpi; 

Ip, tabiai palpL — Fig. 19, head seen trom behind; m n, 

the nieiitum ; I 2, the lahium; n Jl^ the miutilln ; m r p, the 

moiillBrf palpi ; 1 p, labial palpi — Fig. 30, labrum ; 1 1, 

the appeodicuUta (Eirby and Spence.) — Fig. 21, one of 
the bitid mandibles. — Fig. 22, maxilla; — I e, external 
lobe; I i, internal lobe; c, stipes; d, caido ; p, maullarjr 
palpUB — Fig. S3, lower lip; — a, fulcrum; in n, memum ; 
I 2, labium ,- [ p, labial palpi. 

The variations of the untennie are too numcrons 
to be specified in this place. The numher of joints is 
from tliree (their amount in Hffloloma) to abuut fiftv. 
These multiarticulute sjitennsa are chiefly to be found 
among the IchneunionidHa, whose economy renders 
it necessary that they should he very flexible for ihe 
purpose of exploring the holes and crevices into 
which they introduce tlieir egga. In some iuatanceB 
the antennee are hipcctinatcd ; in other coses (as 
Cr^ptut) they appear double, the third joint I 
long and furcate. They are often very dissimilar in 
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the two sesea. In the genus just named, for es- 
Bjnple, the male aiitcniiiB are quite simple, and 
filiform, while the female eshibits the remnrkatile 
peculiarity just alluded to. 

The prothorax is usuolly email in hymeiiopteraua 
insects, but in niauy cases it is quite distinct, while 
in the Chulcididm, Uroccridtc, &c. it forms a con- 
siderable portion of the dorsal area. The latter, 
however, generally consists of the meso thorns, which 
is here greatly enlarged, in order to afford sufficient 
momentum to the fore wings, on which the power 
of (light, in this order, chiefly depends. It is there- 
fore this section of the thorai, which, in descriptive 
language, is spoken of simply as the thorax. The 
metathorax is proportionablj diminished, hut still 
holds sufficient prominence to correspond with the 
importance of the hinder wings, which are also es- 
sential to light; and it eeems to become enlarged 
as the ahe of the hinder wings increases. 

The structure of the winge, and the arrangement 
of the nervures, have been perhaps more carefully 
studied in this than in any of the otlicr orders, 
partly in consequence of tliejr having been made 
the basis of a systematic classification of the genera. 
Taken in connection with characters derived from 
other parts, they must be admitted to afford valuable 
marks of distinction, both among the Hymenoptera 
and Diptera. It is, therefore, important, that the 
designations of the nervures and the cells formed 
by their intersection should be explained. When 
rs of the upper wings exist in their moxi- 



mum Blate of development, tbcy are five in cunilet. 
The loiigimdiiial cue placed aJong tbe anteiioc 
border of the wing, is usually culled the cosui 
nervurc : it wm named by Jurine, who first gave i 
nomenclature to these parts, the radius, from i 
notion that it was anulogotiR to the bone so named 
iu vertebrate animals. For the roost part this is the 
strongest nervure ia the wing, as it forms the ante- 
rioT edge when tliat organ is extended, and ha^, 
therefore, to cut through the air during flight. The 
nerrure next to this, and running parallel with it, 
is the Bub-costal nervure, — the cubitus of Jurine. 
Both these terminate in an opaque espansion on ibe 
anterior border of the wing not far from the middle, ' 
which is called the stigma, a term which has been 
Bppro]>riated to a totall}- different part of structure, 
hut ia now in too general use in its twofold sense 
to be disturbed. The sub-costal pves off, a litilfl 
before its origin, a third nervure, which mns almost 
in a direct line towards the centre of the wing, and, 
ut a longer or shorter distance from its comtnence- 
iijcnt, describes numt^rons zigzag hnes , this it has 
been proposed to call the medial nervure Beyond 
this a pretty wide area usuallv mter\cne8, which is 
bounded postcriorlj b\ a nervure running somewhat 
obliquely towards the centre of the hinder border, 
which has received the name of sub-medial. The 
last is more slender than the rest, and has been 
very appropriately called the anal nervure. 

The nervures just described arc always more or 
less united bv transverse and recurrent nervures. 
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enclosing small cells which derive their names from 
the adjacent nervures. Thus the space or cell, 
situate hetween the costal and sub-costal nervures, 
is called the costal cell ; that bounded by the sub- 
costal and medial nervures, the medial cell; and 
80 on. 

On attending to the smaller nervures which usually 
occupy the exterior half of the wing, we will per- 
ceive one taking its origin from the stigma or from 
the extremity of the sub-costal nervure, and running 
towards the apex of the wing. This is named tlie 
radial^ and the space between it and the anterior 
margin., the radial cell. The latter is commonly 
divided into two by a secondary nervure, in which 
case there are said to be two radial cells. The ex- 
terior of these is said to be appendaged, when the 
recurrent nervure springs not from the stigma but 
from the external margin of the wing. 

A second nervure, named the cubital, springing 
from the extremity of the sub-costal nervure, or the 
recurrent branch which unites the latter to the 
medial, is directed like the former to the extremity 
of the wing, which it usually reaches a little below 
the apex. The enclosed space is divided by cross 
nervures into cells, which are named cubital cells. 

Between the nervure so named and the sub- 
medial, a considerable space likewise exists, which 
is also divided by intersecting nervures. The cells 
tlius formed Latreille has proposed to call dis- 
coidal. Two cells may be observed in the space 
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comprised between the sub-medial nervure and th« 
posterior margin of the wiog, which are denomi- 
□sted the posCerioT ctlla. 

"Such isj" sajs LaconlBire, of whose scennte 
aumTTiary we have occasionally availed ourselvea io 
tlie preceding deacription; "Each is, with a fcw 
modilications relating rather Co the form and size 
of tlie cells than their ncmberj the rctieulaCion of 
the wings of the HiTuenoplera, composing the 
genera Tenth redo, Cimhei, Allantua, Urocenis, 
Sirex, &.c. On examining the series of genera to 
the opposite limits of the order, we perceive chsuigps 
introduced more or less important in proportion u 
we recede from the gronpa jnst named. Even among 
tLe Evanii, which are very nearly allied to them, 
we observe only fonr pri'iicipaJ iifn'ures, and the 
cubital 
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that a cell at its base does not occupy the same space 
as that wliich precedes it, and is united to the latter 
by a kind of stalk more or less elongated ; the cell 
so circumstanced is said to he pctiolated. Following 
these degradations we see the cells gradually dis- 
appear by tunip, till «e come to PsUu*, in which 
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there is no trace of them^ except in the costal alone^ 
which loses itself in a scarcely perceptihle stigma."* 

The yahie of the generic characters afforded by 
the modifications which the fignre of tibe cells under- 
goes^ may be inferred from the fact stated by M. 
Jorine^ that he coold^ in most cases> determine the 
genus of a hymenopteroos insect from the inspec- 
tion of the wings alone. 

As among the Hemiptera^ the inferior wings are 
more or less closely united to the superior when in 
action^ but this is effected by a different kind of 
mechanism. Along the anterior edge of the secon- 
dary wings is placed a series of very fine hooks, 
(hamuli,) which attach themselTes to the hinder 
margin of the primary pair, and a continuous sur- 
face of some extent is thus presented to the air. 

From the preceding details it may be inferred 
that the Hymenoptera possess great powers of flight. 
It is in fact one of the orders in which that power 
has reached its maximum; all the necessary con- 
ditions being found united. The great distances to 
which bees fly in search of honey, often against a 
strong wind, are well known ; and even when they 
are loaded with pollen, or other substances — with 
*^ treasures sucked from buds and bells" — the rapidity 
of their aerial movements appears in no degree re- 
tarded. 

The humming noise which many of them emit is 
not produced by any organs specially formed for that 
purpose, as among the Hemiptera and Orthoptera, 

* Intro, k rEntom. I. 368. 
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wliiuli are the only tribes so endowed. It is occa- 
sioned simpEf by the forcible expulsion of the ur 
from the thorEcic spiracles. It was long thooght to 
bo caused b_v the vibration of the wings ; at other 
times it was altributed to the friction of the base 
of these organs against tlie hard sides of the thorai. 
But both these opinioDS are disproved by the fact, 
that the sound can be produced tn certain casea 
wlien the winga are entirely removed. Although it 
has not its source in these organs, it is obvious. Low- 
ever, that it u materially modified by them. Thii 
can easily be proved by cutting off a portion from 
the extremity of the wings, when the sound wifi 
become weaker and more shrill, and it decreases in 
sensibly as the mutilation is carried downn'ards lo the 
base. If the portion of the latter inserted into the 
thorax be completely removed, the sound in general 
will no longer be produced. The secondary part 
wliich tlie wings thus take in its production, becomes 
apparent when we reflect on the manner in wliieh 
respiration is performed among insects. The air is 
forcibly expressed from the thoracic spiracles only 
1 "l m 1 f h h g 

lb p 1 1 -^ 
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is necessarily forced through' the only openings which 
present themselves. The sQore rapid the flighty the 
greater must he the muscular action^ and^ conse- 
quently^ the expulsion of the air more violent; 
conditions which perfectly accord with the various 
degrees of intensity ohserved in the sounds emitted 
in different states of movement. When a portion 
of the wing is cut off^ the rapidity of flight is neces- 
sarily diminished^ and the muscles contract hut 
feebly, in consequence of the lever which moved 
them being shortened. If the lever be completely 
talcen awav. which cannot be done without the 
laceration of some of the muscles, the contracting 
power cannot be exercised with suiSicient force to 
eject the air, or, in other words, produce sound. 
In accordance with this view, the sound is found 
to be immediately stopped, if the apertures of the 
spiracles be filled up with gum or any other ad- 
hesive substance, and cannot of course be produced 
in whatever state the wings may be. 

The abdomen in hymenopterous insects is often 
very small, and in some extensive tribes it is at- 
tached to the thorax by a very slender segment' 
forming a kind of foot-stalk. The most remarkable 
appendage connected with it is the ovipositor, which, 
in most tribes, is very much developed. This in- 
strument assumes a great variety of forms in diffe- 
rent families to adapt it to their diversified economy ; 
and, in all, exhibits a beautiful example of mecha- 
nical contrivance. 

The members of this interesting order usually 



IJTe, in tlieir perfect state, on Hovers ; some of them 
subsisting on hooey and llic joices of fruits, while 
oiliers are caniiTorous. The larvm are very divem- 
fied both in their habits and stractare. 

These insects are very numerons and widely distri- 
huied. In amount of species they are probably 
next to the Coleoptera and Diptera; and as the 
societies many of them fonn sfe exceedingly popn- 
loas, the number of indiTidusls mast be yerr gretL 
Considembly above 2000 have been described aa 
British, hnt as many of the parasitical kinds are 
very minute, it is likely that no email number r^ 
main undetected. 

Latreille divides the order into two great sections. 
I. TsREBRANTrA, in which the females are provided 
with a saw-lilce ovipositor. This he divides into 
two subsections ; — lit, Seeuri/era; having the ab- 
domen sessile and provided with a saw; larvre with 
feet. Fam, Tmthredinidse, Sirieidce. 2d, Pttpu 
Ultra; abdomen pedunculated and provided with a 
borer ; Urvte without feet. Fam. Erianiv/ip, IcA- 
neujnonidce, Cynipidw, Cfmlcididm, Proelotrupiifm, 
ChrytididfB. Section II. Aculeata ; abdomen of 
die females armed with a sting. This includes four 
Bubseotions. 1*(, Heterogyna; females or neniera 
wingless. Fam. Formicidte, MutillidcB. arf, JW- 
aoreej females winged, wings not folded, busol joint 
of posterior tarsi simple. Fam. SpAofidm, 4"C. ^ 
3d, Diplaptera; females and nentora winged, wing* 
folded. Fam. Vetpidce, Sj'C. 4rf, MeUifa-a ; female« 
ged, wings not folded, posterior tani 
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with the basal joint much dilated* Fam. Andrenidaif 
ApidcB. 

In illnstrating this order more in detail, we shall 
first select a charaoteristio example from the family of 
the Tenthredinidas.* 

'Ejlhl Tenthbbdikidjb. 

This extensive fiunily may be known by haying 
the abdomen sessile, or nnited by its whole breadth 
to the hinder part of the thorax, in such a manner, 
that it possesses but little power of separate move- 
ment. The maxillary palpi are always six-jointed; 
ihe labial four-jointed; labium trifid; wings ample, 
and provided with many complete cells ; females with 
an ovipositor. 

It is from the use and appearance of the instru- 
ment just named that these insects are called Baw- 
flies. It is placed at the extremity of the abdomen 
of the female, on the under side, and is so con- 
structed, that it combines the properties of a saw 
and auger. It consists of two plates of the same 
form and size as two external valves, which serve 
as a sheath to them, and enclose a short triangular 

* We pctrposely exclude from these illastrations the most 
bteretting of all the bymenopterous fiunOies, the ApicUs, as 
their history is given, in a way eommeusarate with its impor- 
tance, in a separate volume. The details there afforded of 
this characteristic group are so ample, as to preclude the 
necessity of entering at such length into the generalities of 
the order in the above sketch, as it would otherwise have 
been necessary to do. 



appendage at tlieir base. The lower v\^e of caefc 
of these plates is finely toothed throufrhout its whole 
extent, the teeth directed backwards, and at 
same time turned a litlie outwards. The surface I 
of these plates is very smooth internally, but tie 
outer side is partly covered with very closely placed 
oblique sttiw and elevated lines. When the in- 
strumeDt is put in motion on the surface of a leaf, 
or on a twig, the small teeth act as a saw, while 
the lateral ridges perform the office of a file or rasp. I 
By this means a suitable opening is soon formed for | 
receiving the eggs. These are sometimes placed 
within the woody aabstance of the branches of 
■hruhs, but more commonly they are attached tn 
the leaves. An instance of the former sort is ob- 
served in the Rose Saw-fly, {Hylotoma Rosce,') and 
a familiar example of t!ie latter in the species which 
infests gooseberry and c\irrant bushes, which ar- 
rangi's its eggs in rows along the mid rib and 
principal nervurcs of the leaves. In all cases the 
eggs are not long in being hatched ; and the young 
larvffi generally find their appropriate food in the 
leaves of the plant on which the provident mother 
' had placed them. 

From the general resemblance these larvte bear 
to the caterpillars of butterflies and moths, they are 
called ^&e caterpillars, as the word caterpillar ought 
to be restricted to the former. A very slight ex- 
amination is suflicient to enable one to discover de- 
cided marks of distinction between them. The true 
r'-Tnillars — the larvte of Lepidoptera — have never 
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mor6 tblm sixteen feet, while the larvse of saw-flies 
have generally from eighteen to twenty-two ; a few 
have only six, a circumstance which again distin- 
guishes them from true caterpillars, in which the 
number of these parts is never below ten. Another 
mark of distinction is afforded by the structure of 
the feet. In lepidopterous larvse the abdominal legs 
are surmounted by a coronet of small hooks, ap-' 
pondages which are never found in those of false 
caterpillars, as the latter are simply mammiform 
protuberances. This minute difference, which can 
only be detected by the microscope, has however 
a material influence over the habits of the respec- 
tive caterpillars, which often enables us to distin* 
guish them at first sight. The coronet of hooks 
converts ^e membranous or abdominal legs of true 
caterpillars into efficient instruments of prehension, 
and they accordingly fix their body by means of 
them to the plane of position, while the head and 
anterior part remain free. The abdominal legs of 
the others, on the contrary, are mere points of sup- 
port, incapable of clinging to an object, and the 
larva consequently fixes itself by its pectoral or 
forelegs, which are much developed for the purpose. 
The whole of the abdominal portion of the body 
is thus left at liberty, and it is either borne curved 
inwards, (as in the gooseberry saw-fly,) or projects 
into the air in variously contorted and singular 
postures, as is remarkably exemplified in the wil- 
low saw-fly, (Nemahu CaprecB,) and the larva of 
Hylotoma Eosa, which has iba extremity of its 
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bodj almoBt always elevated and curved in the Fonn 
of the letter S. Addicionol distinctive characten 
might be meDtioncd, such as the form of the eyes, 
which are pretty large in paeado-caterpillara, and 
placed one on each sida of the head, while in true 
caterpillars they are amtill almost inviailite points 
disposed in a circle; but those already referred to 
will gufiice to diBtingnlElt the two tribes. 

The body of pseudo-caterpillars is geuerally com- 
poticd. of twelve oegmeiLts, hot the incisiu'es are in- 
distinctly dclined, and liable to be confounded with 
the transverse wrinkles which thickly cover tbe 
whole surface. Many of them are marked with 
bright and varied colours, but the majority are of 
one colour. In this respect they often undergo 
remarkable change after tliey have coat their 
skin, the colour becoming entirely unlike what 
was before, so that it is impassible to recognise 
same individual. This change, indeed, extends 
farther than to colour, for such kinds as are furnished 
with tubercles or spines in their earHer stage, lose 
them ut their last moult and become smooth ; that 
of the gooseberry species, for example, loses the 
black tubercles which made the surface appear aa 
if sbagreened. Like the flies they produce, tfaesd 
larvn are sluggish and inactive, seldom moving from 
the place where they have fixed themselves, nnlee* 
when requiring an additional supply of food. When 
not engaged in feeding, or when apprebenuve of 
danger, tliey roll themselves into a circle, sometimes 
with tlie tail elevated iu the centre. The greater 
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number live exposed on the foliage of plants, but 
others take up their abode in the interior of slender 
shoots and feed upon the immature pith; others 
lodge in the interior of fruits and cause them 
speedily to decay. 

The first insect selected as an example of the 
family of saw-flies^ is named 

CIMBEX DECEM-MACULATA. 

Plate XXX. Fig. 2. 

Leach ZooL Mis. III. p. 106— Okt^' Brit. Ent. I. PL 41. 

The genus cimbex possesses six-jointed antenn»> 
of which the second joint is much the longest, 
and the terminal one oblong and club-shaped. The 
two terminal joints of the maxillary palpi are small 
and ovate ; the labial palpi scarcely longer than the 
labium ; labrum small and oblong ; mandibles large 
and acute, the inner side irregularly toothed ; hinder 
thighs very thick in the males ; the tibi® terminated 
by a pair of obtuse spurs, and the tarsal joints pro-* 
duced into a spine beneath. 

The larvee of Cimbex have twenty- two feet ; and 
some of them, when annoyed, are capable of squirt- 
ing a greenish liquid from two lateral apertures. 
When about to enter the pupa state, they form an 
oblong hard case, which is usually attached to the 
tree or shrub on which they fed. We have seven 
or eight British species, of which the above is one 
of the rarest. The body is black, the abdomen 
tinged with violet, the third and seventh segments 
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ATHALIA CENTIFOLI. 
Platb XXX. Fig. 3. Fig. 4,Ca 

This is the Turnip saw-fly, which 
so much loss to agriculturists withii 
years. It is about four lines in leu 
on PL XXX. being considerably ma^ 
to show the parts more distinctly, 
colour is bright orange yellow; anU 
black, the underside of the former 
palpi yellow ; thorax black, the colla 
spot in front and sometimes one be 
orange; abdomen and legs reddish-] 
of all the tarsal joints and of the tibia 
Yellowish at the base, the costa anc 
brown. The caterpillar, (PL XXX. 
pectoral, fourteen abdominal, and tw< 
is of a dull slate or greyish-black 
somewhat lighter line along the sides 
feet. It is known in different narts 
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volume of Transactions of the Zoological Society, 
Mr. Newport's Essay, Curtis' Brit. Ent. fol. 617, and 
in the Quarterly Journal of Agriculture. 

SIREX GIGAS. 
PlatrXXXI. Fig. 1. 

S. gigas, Linn, fern. ; Donov, vi. PI. 197, fern. S. marisca, 

Linn. Male. 

The structure of the oral organs in thb genus has 
been minutely delineated on PI. XXVI. The group 
is a very distinct one, and contains about half a dozen 
of very conspicuous British species. S. giffos is rare, 
but is found occasionally in the more southern counties 
of England, generally frequenting pine woods. The 
abdomen of the male is yellow, with the hinder ex- 
tremity black ; the female black, with the second 
and three last segments of the abdomen yellow. 

The larvae live in trees, to which they sometimes 
prove very injurious. 

TREMEX COLUMBA. 
PlatbXXXI. Fig. 2. 

Sirez columba, Liwn, S. Pensylvanicus, De Cfeer^ Mem. iii. 
PI. 30, fig. 13. West, Drury^ PI. 38, fig. 2. 

This species affords an example of the SiricidfiB of 
the New World, it being a native of the country 
round New York and other parts of North America. 
The head and thorax are brown orange ; abdomen 
cylindrical, black, with five broad yellow bands, the 
hinder one interrupted ; apex of the abdomen like^ 
wise tipped with yellow ; legs orange brown. 
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JOPPA PICTA, 
PlatbXSXI. Fig. S. 

This and the species delineated oa tLe rollowiug 
plate, afFurd eiamplea of ihe very extensive family 
of the IchneumonidpB, whose economy is so remarli- 
able. They deposit tbeir eggs in tlie bodies of other 
insects, particularly caterpillars, which are there 
hatched^ and the yoang feed on the entrails of the 
unfortunate victim. To enable them to convey their 
eggs into holes and hssures whore caterpillara or 
pupse often lurli, they are generally provided with ft 
long ovipositor, which is usually very slender, and 
too weak lo ])Li.'rce the skin of the hand, altfaongh 
the insects often make the attempt when seized. 
As this weapon generally appears tripartite, tfaeae 
insects were formerly named Maeme tripilei, and, 
from their habit of vibrating their antenute, Mutea 
vibrantet. They may, in general, be known by their 
narrow elongated form, attenuated, and, in most 
cases, petiolatcd abdomen, with its hair-like appeti' 
dages behind, and long many- jointed antennse, which 
are often recurved and ajiDulated. Thelchneamonida 
are a very numerous tribe, no fewer than 1300 
European species having been described by GravcQ- 
horst in hia monograph of this family, and of these 
a large proportion occur in Britain. Our British 
epecies, however, have not yet been carefully inves- 
tigated, and it is much to be deairc-d that some com- 
petent observer would undertake the task. These 
insects perform an exsential service by destroying so 
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muiy caterpillars, wbich, if left to multiply unchecked, 
would tatBlly consume many of our moGtueeful plants. 

The genua Joppa ia principally distinguished by 
the form of the nntenns, which are much thickened 
beyond the middle, and then terminate in a point, 
as ia well seen in the handBonae species {J. Joppa,) 
figured on PL XXXI. 

Another example of this genus is given on PI. 
XXVI. fig. 2*, J. antemiata, (Fabr. Sjst. Piez. 1 22, 
£nt. Syst. 156, Ichneumuuia, ) from a drawing hy 
Mr. Westwood. It is a native of Suutli America. 
The specimen is in Mr. Hope's collection. 

EPHIALTES MANIFESTATOR. 

Plats XXXII. Fig. 1. 

Orac. Pimpla manireatator, Kib-. Sysl. Fia. Ichneiimnn mani- 

fertator. iiBB. Mantam in Wm, Traits. III. 23, PI. i, fi^ 

1-i. 

The subgenus ephinltes of Gravenborat is charac- 
terised by a long abdomen, which is generally tuher- 
culated, the anterior segments longer than broad, 
those at the apex with a longitudinal groove on the 
undersiile in the females; ovipositor long. The 
species above immcd is from eleven to fifteen lines in 
length, the female being lai^eet. Body black, palpi 
and labrum ferruginous, thorax sometimes with a 
ferruginous spot at the hose of the wings, the latter 
light smoke colour ; legs long and rather slender, 
fulvous or rufous, tlie posterior tarsi and tibiie, sad 
sometimes the knees, fuscous. Ovipositor longer 
than the body, the tnhe chestnut red. 



Il€ SYSTEMATIC AHRANi 

Perhapsthe largest of tbe European Iclinenmonida, 
wad met with occasionally in moat porta of Britain. 

8TEPHANUS CORONATUS. ^^ 

Plate XXKII. Fig. 2. ^H 

Jurine's Hyracnop. PL 4, genuE 4, j « 

In this group the head approaches to a globular form, 
t^c mandibles terminate in an entire or slightly 
notched point ; the thorax is narrowed and elongated 
in front, and the abdomen appears almost sessik. 
The antennffi are long and slender, consisting of 82 
joints. The species named eoroaatits is black, tlic 
abdomen dark red; legs likewise red, the tarsi and 
Bod anterior tibite pale. The insect is usually Found, 
according to Jurine, on dry wood, and, when it flies, 
ihe abdomen forma a right angle with the tliorax. 

PELICINUS POLITURATOR. 
Plate XXXII. Fig. 3. 
CraryV Enntic Im. Vol. II. PI. 10, fig. 4. 
This generic group is at once known by the singular 
Ejipcarance of the abdomen, which is very long, nearly 
filiform, arched, and inserted in the thorai a little 
above tlie origin of the posterior legs. The hinder 
legs aie thickened, and the antcnnee straight and 
extremely slender. The species above referred to 
is entirely black, the wings tinged with brownish 
yellow. It is a native of Jamaica. It is probable 
that the very long and slender abdomen serves, in 
these insects, the same purpose which a lengthened 
oyipositor does in othere, enabling them to place 
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tlieir eggs in the bottom of lioles and fissures^ in 
the bark of trees^ &c. which they might not other- 
vnse be capable of reaching. 

Order VIL — Lepidoptbra. 

This order includes the well known tribes of butter- 
flies> hawk-moths^ and moths properly so called^ all 
of which possess the common property of having 
the wings, which are four in number, covered with 
small scales or feather-like bodies. It is to this the 
name refers, being derived from 'k&img, a scale. No 
kind of insects are mo«e dissimilar in their different 
stages of metamorphosis. When they issue from the 
ej^ they appear in the familiar form of caterpillars, 
these change into a chrysalis, from which the perfect 
butterfly is in due time produced. Unfortunately 
we do not yet possess a complete systematic arrange- 
ment and description of these insects, at least not 
one conformable to the most recent and approved 
method of classification. This is the case in par- 
ticular with the nocturnal Lepidoptera or moths, 
many of which are still undescribed. Our native 
species, however, of which there are nearly 2000, 
have been well described by Stephens in his Illus- 
trations of British Entomology, by Haworth in his 
Lepidoptera Britannica, and in several other works. 
Among the best works on exotic Lepidoptera may 
be mentioned Horsfield's Lepidoptera Javanicaj 
Boisduval's Species General des Lepidopt^res, (Paris,^ 
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1836), and Godart's elaborate Articles 
i^clop^a M^thodique, 

It is not intended to enter into the general history 
of the Lepidopterons order in tWa place, becauae three 
ToluTnea of our entomological series bOiTe olread; been 
occupied with it, and it ia not desirable to encroach 
fiirther on (he space requisite for the elucidation of the 
orders we have nut touched upon elsevhere. We have, 
however, added a,nother volume relating to this order, 
comprehending the hiatory of Eiotio Moths and Hawk 
Moths, which will afibrd an opportanitj of supplying 
what it may be furUier thonght requisite to eay oa 
subject. 



Okder Vm. — Sthefbiptkba. 



1 

ipteriL 



This Bingular order, Mtnpoiied of a few minate 
Htical species, was established by Kirby, and it 
responds to what has since been named Khipipt 
by Latreille, and Rhipidoptera by Laraorclt. The 
insects are extremely ajiomaloua, insomuch fliat La- 
treille, on examining one of them, exclaims, " animal 
prorsos singulars, animum excruciansl" It is diffi- 
cult to trace their natural affinities, from the imper- 
fect stmcture of the mouth, and a greater nnmher 
must be examined with anatoniieal preciaion, before 
we can be certain with regard to the poBilion they 
ought to occnpy in the aeries. In the aynoptlcal 
table on page 200, it is stated that they have two 
vinga, and tills chDiacter, in oonnectiim with tbe fbna 
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of the mouth, will be suRicleat to distingaish them. 
But it haa been recently shown, that two minute 
appendages, attached to the sides of the mesothoras. 
may be regarded as repreBeuting Bnterior wini;s; 
tJieae have been named pseudelytra, or prebalanetert. 
The structure of the other parts will be well under- 
Btood troni the dissections on PL XXXIII. which we 
have taken the liberty to copy from Mr. Curtis' BriL 
Ent. as they are the most satisfactory that have come 
under our observation. The head (E) is broad and 
aessile, with a triangular projection in the centre ; 
eyes lateral^ globose, and formed of few largo facets ; 
antennfe with more than one branch (F 1, and 0) ; 
palpi (H) large and two-jointed. The prothorax 
aod mesothorax (I and K) are very Bhort, being 
narrower than the head ; the mesothorax (D 6), oa 
the contfOry, is large and long, and produces a large 
acutellum (D*), which projects over the abdomen, 
the latter composed of 8 or 9 joints, and somewhat 
incurved at the extremity. In Styiope the anterior 
wings appear as represented at K 8. It is on ac- 
count of thoir twisted appearance that the name 
Strepsiptera (from arit-^is and ^rngov) has been ap- 
plied. The hinder wings, or what may be regarded 
as the only wings, if we consider their function, are 
very ample, folded longitudinally like a fan, the ner- 
mres remarkably Gne (L 10). The legs are short 
and compressed, without spines, the tarsi (which are 
four-jointed,) having each joint furnished with a 
pubescent membrane (K 8*), olawa wanting. 

Kossi waa the first who obsorTed one of these 
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ringuiar insects, and he conclnded that tbev Wm.; 
to the hymenopterous order. This he was induced 
to do chiefly by the circumstance of their being para- 
sitic, in the larva state, on the bodies of various kindi 
of beea and waapB {Andrenidrs and Vetpidm). TTi! 
laira and pupa of Stytops are figured at B and C, 
PI. XXXm. They live between the ahdominsl 
segments of the bee, as represented in fig. A, a k 
An interesting account of the discoTcry of an Englisli 
species of this order will be found in Kirby' 
graphia Apum Angliee, II. 1 13, and a full descripLian 
of the order, in his Memoir in the XI. volume of tbt 
I' ill nee an Transactions. 

As at present known, the order may be regarded 
as comprehending four genera. These may be d» 
tinguishod by the nntennie : Holktop/iafftis has fot 
hranchps in these organs, in all the rest only tw 
exist. In Xenot the aiitennes are inarticulate ; a 
iSlyfo^the outer branch is flattened and thrce-joinKd 
this is likewise the case with Elenchut, hut the joinli 
are very long and slender. 

STY LOPS DALII. 

Pj.*TB XXXIII. Fig. I. 

Oirtii' Brii. Eni. VoL v. foL 226, 

Body of a deep velvet black. Scutellum at the Imw, 
and abdomeu at the sides, ochre yellow ; wings whin 
and iridescent; legs brownish. Length about a Hh 
and a half. 

Obtained from Andrena barbilabrii hy Mr. 
■Iter iv^Dm ^c ^Yi&ect. U named. 
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XENOS PECKII. 
Plate XXXIII. Fig. 2. 

Linn, Trans, Vol. xi. PI. 8, fig. 8. 

Body brownish black ; antennae pale fuscous^ almost 
diaphanoos^ sprinkled with minute white points. 
Wings ashy white^ the anterior margin and nervures 
deep black, legs dull cinereous^ tarsi dusky^ extremity 
of the abdomen pale reddish. Length 1 ^ lines. 

Larva and pupa found in Pdktes fucata, an Ame- 
rican insect. 

Order IX. — Diftera. 

This extensive order admits of a very brief and precise 
definition. The possession of only a pair of mem- 
branous wingSj and a mouth formed for sucking^ 
affords obvious characters for distinguishing it from all 
others. It is to the former peculiarity that the name 
refers, being derived from btg, twice, with the usual 
addition. Another marked singularity is to be found 
in the presence of two clubbed moveable bodies, 
termed balancers or hal teres, projecting from each 
side of the thorax, and placed a little behind the 
wings. 

The sucker attached to the mouth is composed 
of several slender pieces, from two to six in number, 
which are enclosed in, or rest upon, a fleshy pro- 
boscis or sheath, which gives support to them when 
employed, and also serves to pierce the cuticle of 
plants or animals, on tbe juice of which the insects 
live. When these pieces are six in number, they 

z 
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3 parts are fully 
, and wilUe seen 




are found to correspond in posiiioi 
however different they may be in fo 
of the mouth in maiidibnluted insc 
ingenuity has been exercised by e 
timcing this connesion. Alt tbcs 
developed Id the mouth of Tahanm 
by the annexed figure, in which 
a rcpresentB the palpi, h the la-^ 
brum, e the mandibles, d the 
naxillee, e the tongue, and 
the labium. The latter is UBi 
alJy very large and Hesby. Many 
of the parts just mentioned, how- 
ever, disappear in certain dipte- 
rous tribes, and in some {(Eetri' • 
dm,) al! of them nre completely obliterated, 

Tlie antennte are sometimes long and conspicuous, 
bearing no inconsiderable resemblance, as is remarliti 
by Latreille, both in form and appendages, to thd-e 
of the nocturnal Lepidoptera. In an extensive sec- 
tion of the order, again, they are very short, com- 
posed of only two or three jointe, tlie termiiial oni.' 
of which is commonly spindle-shaped, lentieitlar, or 
prismatic, with a simple or plumose bristle springing 
from its upper side. 

The eyes are lateral, commonly large, those cf 
the males being much the largest, and frequently 
meeting, or nearly so, on the crown of the liiaj. 
The facets are sometimes larger on the upper than 
on the under side of the eye. They are occasional!) 
variegated with bands of brilliant colours. Wheu 
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ocelli are present, whicli is very frequently the case, 
they are usually three in number^ and placed on the 
vertex. 

The mesothorax is the segment of the anterior 
part of the body most developed in these insects^ and 
it is 80 to such an extent as to leave but little space 
for the others^ the prothorax beings in some cases, 
almost evanescent. The wings are somewhat long, 
and in general rather narrow, commonly clear and 
transparent, with simple nervures disappearing before 
reaching the apex, and crossed by a few transverse 
ones, the neuration being greatly more simple than 
in the hymenoptera. At the base of the wing, we 
very frequently find two rounded membranous scales 
applied with their faces to each other, which are 
named wing- scales, alulets, or winglets. They are 
sometimes of considerable size, and doubtless aid the 
movements of the wings materially in the act of flying. 
The use of the halteres, which have been already 
alluded to as two slender clubbed bodies placed be- 
hind the wings, can scarcely be said to be accurately 
known, but it is conjectured that they assist in giving 
a proper poise to the body in flight. Some have 
likewise supposed them to be connected with the 
function of respiration. They are often of a pale 
colour, and, when the winglets are large, partially 
covered by these appendages. 

The abdomen is attached to the thorax only by a 
small portion of its transverse diameter ; it is often 
long and narrow, sometimes oval or nearly round, 
varying in the number of its segments from Ave to 



324 aVSTEMATlC 



] 






nine. In the females it frequenth' tenuinateB 

tubular ovipositor, the jointa of wli 

wichiD each other. The legs are generally long and 
slender, the ordculutiDns of the tarsi always live \u 
number. The terminal joint, or thai wliich bears 
the clawB, is often provided with two or three mem- 
braaona lobes, by the aid of which the fly is enabled 
to walk on glass and other smooth surfaces against 
gravity. This it was long supposed to do by iLe 
pressure of the atmosphere, the lobes in question 
acting as suckers and forming a vacuum. It has 
been recently conjectured, however, in opjiosi 
this view, that it is accomplished by at 
tin us secretion. 

The larvtE of dipterous insects are in 
even more peculiar than the mature ily. Tliey an 
generally of a conical shape, the head being the vbt- 
rowest port, and in all cases destitute of feet. The 
bead is small, retractile, and variable in form even 
in the same individual,— that is to say, it is composed 
of a comparative soft fleshy substance which the in- 
sect can modify in shape at pleasure, to answer its 
various purposes. The colour is generally paie, bat 
sometimes it is dark, and even bi'ight red. The stig- 
inata, in the sjtccies not aquatic, 
placed in a cavity iu the hinder 
which is capable of closing over 

e them from being closed up by the fluid and 
substances amoog which the larvce often livi 
breathing apparatus of the aquatic larvffl ; 
very singular, consisting of appendages of 
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kinds attached to the tail. Those of the chameleon 
fly, the rat-tailed worm, and many of the common 
gnats, exhibit beautiful examples of ingenious natural 
mechanism. It is to the larrse of Diptera that we 
apply the common term maggots or mawks ; some- 
times also they are termed grubs, but that appellation 
should be confined, for the sake of distinction, to the 
larvae of the Coleoptera. They are often very de- 
structive to corn and meadow grasses by eating the 
roots, and many of them, as is well known, rapidly 
consume animal substances, both in a dead and living 
state. The larvsQ of the flesh-flies, in particular^ 
{^Sarcopkaga, and certain species of MtLSca,) infest 
living sheep, and frequently prove fatal to them. 

In the greater number of instances, the larva is 
changed into a pupa without shedding the skin ; the 
latter merely hardens, changes its form somewhat 
by contracting, and thus becomes a case for the en- 
closed insect. Sometimes, however, the skin is cast 
off, and even a kind of cocoon formed ; and the nymph 
occasionally retains the power of locomotion. This 
takes place only with such kinds as are aquatic. 

This order is a most extensive one, — indeed there 
is every reason to believe that it falls very little short 
of the Coleoptera in this respect, — and, if we re- 
gard the number of individuals belonging to many 
of the species, they will be found greatly to exceed 
all others. Clouds of musquitoes are common in 
Northern Lapland, and in other countries, so dense 
and extensive as to intercept the rays of the sun ; 
and, when we consider the small size of these insects. 
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it is obvions tliat (lie number neijessary to do tliis 
muBt be aatoni shingly great. About 1 700 have been 
named as belonging to this country ; and it la pro- 
bable that they tviU ultimately be found not to fall 
short of 2000. 

Allusion has been already made to the injuries 
they commit, tn the larva state, both to our ilomeslie 
animals and to agricultural produce; but the pur- 
piises to which tliey are EubserTient in the economy 
of nature, are highly important and beneficial. Many 
of the smaller birds, as well i 
liigher animals, depend npon tli 
for food, and they are the mos 
en)]iloyed by natui'e 
Tegetable substances whi 



of ihe 
almost exclusively 
Ecient instnimenti 
ig both animal and 
idered offensive and 
other animals by decomposition. 
ccssFul of the more recent investi- 
Dra of this order are Geimau and French Ento- 
'ogists, portk'ulariv Meigen, Fallen, Wiedcman, 
cfjUiirt, and Kohineau Desvoidy. The following 
Wacquart's arrangement, slightly modified, for 
ieh we are indebted to Sir, Westiiood's useful 
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rlHWB of the tnrsi Bimple. or nitl 
mution to the pupa state not tak 

Di.i.io, I. |'x-.v„c„A.)_Anl, 
distinct joints ; palpi with foiu 

* Page i-::> 



)zrTEHi, Leach,)— n™d 
iclosedina l^hiat cumil ; 
one tnotli ; the transfor. 
Ig plaic within the lioily 
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Fam. 1. (Ctdicida.) — Sucker with six lancets. 

Fam. 2. (Tipulida.) — Sucker with two lancets. 
Division II. (Brachocbra.) — Antennae having three dis* 

tinct joints ; palpi with one or two joints. 
Subdivision I. (Hemchata,) — Sucker with six lancets. 

Fam. TabanidiB. 
Subdivision II. (TetracJuFta.) — Sucker with four lancets. 

A. (Fam. CanomyidiB, Berida, Strattomyda.) 

B. (Fam. Mydasida^ AsiUda, HybotidcB, Brnpida, He- 
nopidcB, NemestrintdiS, Bombyliida, AnthraddtB. 

G. (Fam. Therevid<B, Lepttda, Dolichopida, Syrphida, 
Subdivision III. {Dicfusta,) — Sucker with two lancets, 
containing (Estrus^ Conops^ Musca^ ^c, ^c, with nume- 
rous divisions and subdivisions. 
8bction II. (Pupipara ; Homaloptera, Leach.) — Head im- 
mersed in the front of the thorax ; sucker enclosed in two 
valves; claws with many teeth. The transformation to 
the pupa state undergone in the body of the parent fly. 
Fam. 1. (Hippoboscida,) — Head frontal. 
Fam. 2. (Nycteribiiiw.) — Head dorsal. 

Of the few examples, native and exotic, selected 
to illustrate the general appearance of the insects of 
this order, we shall first refer to 

CTENOPHORA PECTINICORNIS. 
Plate XXXIV. Fig. 1. 

Meiffen^ Curtis, Tipnla pectinicomis, Linn, Tip. nigro-crocea, 
J)e Geer, Tip. variegata, Fabr, Tip. splendor. Harris, 

In this genus the antennae are beautifully pectinated 
in the male, but simple in the female. It contains 
seven or eight British species, most of which are 
among the most ornamented of all the Tipulidse. 
The larv» appear to inhabit decayed trees. The 
species figured occurs not unfrequently in most parttf 
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Fam. 1. {CulicidcB.) — Sucker with six lancets. 
Fam. 2. (Tipuiidie.) — Sucker with two lancets. 
Division II. (Brachocbra.) — Antennae having three dis- 
tinct joints ; palpi with one or two joints 

Subdivision I. (Hexachata.) — Sucker with six lancets. 
Fam. Tabanida. 

Subdivision II. (TetracktBta.) — Sucker with four lancets. 

A. (Fam. CcBnomytda, Berida^ StratiomydcB.) 

B. (Fam. MydasidtB, AsilidcB, HyboUdce^ JSmpidcB, He- 
nopida, Nemestrinida, BomJiyliid<e^ AnthraddtB, 

G. (Fam. TherevidiB, LeptidcB^ Dolichoptda^ Syrphida, 
Subdivision III. (Dtchata,) — Sucker with two lancets, 
containing (Estrus^ Conops^ Musca^ ^c. ^c, with nume- 
rous divisions and subdivisions. 
Section II. (Pupipara ; Homaloptera, Leach.) — Head im- 
mersed in the front of the thorax ; sucker enclosed in two 
valves; claws with many teeth. The transformation to 
the pupa state undergone in the body of the parent fly. 
Fam. 1. {^HippcboscidcB.) — Head frontal. 
Fam. 2. {NycteribUdcB.) — Head dorsal. 

Of the few examples, native and exotic, selected 
to illustrate the general appearance of the insects of 
this order, we shall first refer to 

CTENOPHORA PECTINICORNIS. 
Plate XXXIV. Fig. 1. 

Me^en^ Curtis. Tipula pectinicomis, Linn, Tip. nigro-CTOceay 
De Geer, Tip. variegata, Fabr, Tip. splendor. Harris, 

In this genus the antennae are beautifully pectinated 
in the male, but simple in the female. It contains 
seven or eight British species, most of which are 
among the most ornamented of all the TipulidsB. 
The larvsB appear to inhabit decayed trees. The 
species figured occurs not unfrequently in most parttf 
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Fam. 1. {CtdicidiB.) — Sucker with six lancete. 

Fam. 2. (Tipulida.) — Sucker with two lancets. 
Division II. (Brachocbra.) — Antennae having three dis* 

tinct joints ; palpi with one or two joints. 
Subdivision I. {Hexach<Bta.) — Sucker with six lancets. 

Fam. TahanidcB, 
Subdivision II. {Tetrachata.) — Sucker with four lancets. 

A. (Fam. CcBnomyidiB, BeridcB^ Stratiomydce.) 

B. (Fam. Mydasida^ Asilida, Hybotida, EmpidcB, He- 
noptda, NemestrinidiSi Bombylitd<g, AnthracidtB, 

G. (Fam. TherevidiBj Leptida^ Dolichopida^ Syrphida. 
Subdivision III. (DicfuBta,) — Sucker with two lancets, 
containing (Estrus^ Conops, Musca^ ^c, ^c, with nume- 
rous divisions and subdivisions. 
Section II. (Pupipara; Homaloptera, Leach.) — Heed im- 
mersed in the front of the thorax ; sucker enclosed in two 
valves; claws with many teeth. The transformation to 
the pupa state undergone in the body of the parent fly. 
Fam. 1. (^Hippoboscida.) — Head frontal. 
Fam. 2. {Nyderibiida.) — Head dorsal. 

Of the few examples, native and exotic, selected 
to illustrate the general appearance of the insects of 
this order, we shall first refer to 

CTENOPHORA PECTINICORNIS. 
Plate XXXIV. Fig. 1. 

Meigen^ Curtis, Tipula pectinicomis, lAnn, Tip. nigro-crocea, 
De Geer. Tip. variegata, Fabr, Tip. splendor. Harris, 

In this genus the antennse are beautifully pectinated 
in the male, but simple in the female. It contains 
seven or eight British species, most of which are 
among the most ornamented of all the Tipulidfie. 
The larvfiB appear to inhabit decayed trees. The 
species figured occurs not unfrequently in most parttf 
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I of tie country. The upper parts of the head, tho- 

rax, and abdumen are bkuk, hut the siJes of a deep 
U ochre or orange colour ; wings amote hrown, the 



TABANUS TROPICUS. 
PlaiyXXXIV. Fig. 2. ^ 

Linn. Paastr, ^. ^H 

iplifies the well-known tribe of horse-fliei^ 
which are so troublesoine in warm weather, by fix- 
ing on these animalfl, and sucliJng their blood. This 
species is not one of the most commoD, hut it occurs 
and then throughout the country. The anlen- 
niB are ferruginous, dusky at the apex ; eyes green, 
with three tranBYerse raya of purple ; thorax shining 
dark brown, with indistinct grey lines on the back ; 
abdomen black, the first four segments widely fulvous 
at the sides, and the segments margined with the 
colour behind; belly fulvous, dusky behind; 
tibiffi ferruginous, the anterior brown before the 
middle, the others generally Eomewhat dusky at the 
apex ; tarsi Mack. ^^ 

DIOPSIB rCHNEUMONEU. ^H 

FUTE XXXIV. Fig. 3. ^H 

2>oiiMinii'< Indian fntecti. ^^* 

This group presents the remarkable singularity of 
hftTing the eyes placed on long footstalks, whence 
the species are Hometimes called telescopic f 
The antennee are inserted on these lateral eloi 
tions. The abdomen is narrowed at tl 
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thing like that of an ichneumon, and the thorax is 
armed with two spines. All of them are exotic, 
and but a small number are known. The individual 
figured is from Bengal. It is of small size^ not ex- 
ceeding four lines, (the figure being very much 
magnified,) the head, legs, and base of the abdomen 
yellow; the apex of the latter blue-black. The 
thorax is likewise of that colour, with a few white 
dots behind. The apex of the wing with a brownish 
black spot. 

ASILUS (BLEPHAROTES, West) ABDOMINALIS. 
Plate XXXV. Fig. 1. 

This represents a splendid insect belonging to the 
family Asilidee, but differing from all the species of 
that family m the broad flattened abdomen and in 
the structure of the intermediate tarsi. These pecu- 
liarities have led Mr. Westwood to propose a new 
subgeneric name for its reception. 

This insect is of an obscure brownish -black, with 
grey hairs; the nose is fringed with long fulvous 
hairs ; the basal segment of the abdomen is thidkly 
clothed with grey hairs, the four following segments 
smooth, shining, and of a rich green colour, with 
the posterior margin whitish, the sides of these seg- 
ments are furnished with thick brushes of brown 
hair, those of the posterior segments being more 
mixed with buff hairs f the terminal segment is 
corneous, and armed with two curved homy appen- 
dages; the legs are robust and black; the inter- 
mediate tibisB are short and clavate, yviih several 



Biroiig spines at the tip jikceil at right anglea j the 
basal joint of the tarsi in tliese legs is singularly 
dilated at its internal boBe into a etrong honjy and 
toothed plate ; the pOHterior tihite are clothed H-itli 
fulvous hairs ; the wings are pale brown, the hasal 
lobe large and nearly block, the apical half of the 
■wing brown with the nerves murgined, especialli' 
at the hinder margin of the wing, with whitish; the 
third and fourth segments of the abdomen are fur- 
nished with a piiir of tufts of black hairs ; there 
is also a pair of more minute tufts on the fifth seg- 
ment ; halleres black. 

Inhabits New South Wales. la the collection of 
the Rov. F. W. Hope. 

" I have only seen," says Mr, Westwood, who 
furnished the drawing of this insect, " males of this 
curious species. I possess another still larger species 
of Asilus from New Holland, agreeing with the 
preceding in the broad and flattened abdomen with 
laterid tufts, and which is evidently the Asilus 
Coriareus of Wcidemonn, (Ansa. Zwcifl. Ins. 2, ]i. 
Gii,) although the description of that author being 
derived from a solitary arid mutilated specimen is 
necessarily incomplete. Of this species I have only 
seen females; and I have but little doubt that tljc 
insect here figured will ultimately prove to be the 
males of Weidemann's insect, notwithstanding the 
great diversity in their colours and general appear- 
ance. Both also agree iu the peculiar direction of 
the subapieal nerves of the wings." 
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ACANTHOMERA IMMANIS. 
Plate XXXV. Fig. 2. 

This represents one of the most gigantic Dipterous 
insects hitherto discovered, and which appears to he 
the Acanthomera Immanis of Weidemaun, (Auss. 
Zweifl. Ins. 2. app. p. 623,) although the description 
of the author is very incomplete, the only specimen 
which he had seen heing in a very mutilated state. 
The specimen here figured is nearly two inches long 
and three inches in the expanse of the wings. It 
is a female, which sex differs from the males in 
the simple posterior femora, thus shewing the im- 
propriety of the generic name which is derived from 
the toothed posterior thighs of the ihales alone, 
(which only were known to Weidemann when he 
estahlished the genus.) The minute silvery dots, 
arranged in curved series on the second, third, and 
fourth ahdominal segments, are very peculiar. The 
specimen here figured is in the collection of the 
Entomological Club and was presented by G. S. 
Bowerbank, Esq. It is from Brazil. 

We have now completed our proposed review of 
all the orders of the Ptilota or winged insects. The 
three last orders indicated in the synoptical table, 
(page 200) include such genera as Pulex, Lepisma, 
Pediculus, Ricinus, and a few others of a similar 
nature, the general history of which forms a some- 
what distinct department of the subject, not of very 
general interest, and which it is no part of our 
plan to enter into at present. 



